
 pISSN 2093-9175 / eISSN 2233-8853

  Copyright © 2016 The Korean Society of Sleep Medicine  33

Original ARTICLE

INTRODUCTION

Insomnia is one of the most common complaints from inpatients in all departments.1,2 The 
ward environment can present multiple obstacles to inducing and maintaining sleep for inpa-
tients. Alarming noise, harsh lighting, and clinical procedures such as blood sampling, diag-
nostic tests, checks of vital signs, and other therapeutic procedures that may take place at in-
optimal times can disturb inpatients’ sleep.3-8 In the intensive care unit, for instance, the mean 
number of care interactions per night has been reported to be over 40.5,6 The multi-bed design 
of many hospitals also calls for sleep disturbance through involuntary contact with neighbor-
ing patients, ranging from snoring and delirium to routine noise coming from patients shar-
ing the same room.9,10 Aside from environmental factors, symptoms associated with the pa-
tient’s disease, low physical mobility under dimmed or low luminance place, and side effects 
of medications can also interfere with their circadian rhythms.11-13 Furthermore, the underly-
ing illness that led to admission and the fact that patients are removed from domestic settings 
to be placed in an unfamiliar atmosphere may be distressing, adversely affecting sleep cycles.14

Fragmented or insufficient sleep may exacerbate existing medical conditions, lower thresh-
old for pain perception, and set off emotional or affective imbalances such as depression and 
anxiety, which can feed back by disturbing sleep, creating a vicious cycle.13,15-17 As sleep defi-
ciency considerably deters quality of life and can hinder efficient recovery from illness,2,18,19 
addressing patients’ sleep disturbance is crucial. Shadowed by somatic symptoms that com-
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prise the majority of physician interest, however, insomnia and 
complications related to sleep are often left unattended. Within 
the conventional system, doctors tend to quickly calm the in-
patients’ sleep complaints by prescribing sleeping pills prior to 
considerable evaluation or efforts to eliminate the triggering 
factors and alleviate patient misconception about sleep.

In fact, the hypnotics prescription rate among inpatients is 
known to be higher compared to the general population. Pre-
vious studies have shown that 1.5% and 3% of the general pop-
ulation take hypnotics, according to European data sets and 
the National Health and Nutrition Examination Survey, respec-
tively.20,21 In South Korea, 1.47% of the general population was 
found to be under prescribed hypnotics when defining hyp-
notics as zolpidem or triazolam.22 In contrast, hospitalized pa-
tients constituted 26–27% of the national hypnotics prescrip-
tion rate in Japan and the United States.23 Benzodiazepines and 
Z-class drugs are associated with multiple known side effects, 
such as drowsiness, impaired cognitive and motor performanc-
es, delirium, and increased risk of falling, driving accidents, or 
obstructive sleep apnea.24-27 Importantly, indiscriminate pre-

scription of these drugs may result in long-term use and po-
tentially lead to substance use disorders such as dependence 
and withdrawal.28-31 Therefore, there is significant effort to re-
duce the hypnotics prescription rate of inpatients. Several re-
seachers have reported the benefits of sleep-hygiene education 
and relaxation programs for hospitalized patients, demonstrat-
ing that the interventions are effective in reducing the prescrip-
tion rates of sleeping pills.32-34

We hypothesized that the frequency of being prescribed sleep-
ing pills would increase with hospital stay. Primary medical ill-
nesses and patient emotional status can disturb sleep, and may 
lead to increased hypnotics prescription rates among hospital-
ized patients. The aim of this study was to investigate whether 
the rate of hypnotics prescription would increase with hospital-
ization in a general hospital and to quantify this change.

METHODS

We estimated the proportion of patients who were taking 
sleeping pills at the time of admission and at the time of dis-
charge among all newly admitted patients in 2014. Pediatric 
care units were excluded. Using these data, we explored wheth-
er the hypnotics prescription rate increased with hospital stay. 
On the first day of each month, we also investigated the pro-
portion of patients who were currently under prescription of 
any kind of sleeping pills. We classified sleeping pills as zolpi-
dem immediate-release (IR) or extended-release (CR) form, 
triazolam, benzodiazepine including clonazepam and bro-
mazepam, and trazodone, when these were administered to 
inpatients in the evening with the prescription code “hora som-
ni (HS)”. Zolpidem and triazolam were usually considered as 
sleeping pills in S. Korea. And among various benzodiazepine, 
clonazepam and bromazepam were frequently used as sleeping 
pills in our hospital.

Data was obtained from Asan Medical Center (Seoul, Korea), 
the largest single hospital in Korea. Over 110000 patients are 
admitted per year, and more than 2100 inpatients stay per day 
on 2715 licensed beds. Data in this study was driven from clini-
cal and research sources in the hospital, and an honest broker 
provided it to researchers after de-identification. The study pro-
tocol was approved by the Institutional Review Board of Asan 

Table 1. Inpatients who were prescribed sleeping pills at the time of admission or discharge

1 tablet
2 tablets ≥ 3 tabletsZolpidem

IR or CR
Triazolam

Clonazepam or
bromazepam

Trazodone

At the time of admission
  (n = 4205, 3.54%)

2394
(56.9%)

209
(5.0%)

812
(19.3%)

188
(4.5%)

487
(11.6%)

115
(2.7%)

At the time of discharge
  (n = 4652, 3.93%)

2665
(57.3%)

257
(5.5%)

865
(18.6%)

220
(4.7%)

518
(11.1%)

127
(2.7%)

IR: immediate-release, CR: extended-release.

Fig. 1. The proportion of patients who were prescribed hypnotics 
at the time of admission or discharge among all patients admitted 
in 2014.
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Medical Center.

RESULTS

After excluding patients in pediatric care units, a total of 
118475 patients were admitted to Asan Medical Center in 
2014. Among the 4205 (3.54%) inpatients who were already 

taking prescribed sleeping pills at the time of admission, 2396 
(57.0%) continued to take their pills at the time of discharge. 
Of all inpatients, 4652 (3.93%) were taking prescribed sleeping 
pills at the time of discharge, of which 2256 (48.5%) began 
their prescription post-admission (Fig. 1).

Among inpatients who were prescribed at least one table of 
sleeping pills at the time of admission, 56.9% (n = 2394) were 
prescribed zolpidem IR or zolpidem CR, 19.3% (n = 812) were 
prescribed benzodiazepine including clonazepam or bromaze-
pam, 5.0% (n = 209) were prescribed triazolam, and 4.5% (n = 
188) were prescribed trazodone (Table 1). Among inpatients 
who were prescribed at least one tablet of hypnotics at the time 
of discharge, 57.3% (n = 2665) were prescribed zolpidem, 18.6% 
(n = 865) benzodiazepine including clonazepam and bromaze-
pam, 5.5% (n = 257) triazolam, and 4.7% (n = 220) trazodone 
(Table 1, Fig. 2).

On the first day of every month in 2014, 7.3–10.0% of inpa-
tients were taking sleeping pills (Fig. 3). The most frequently 
prescribed hypnotics were zolpidem (42.8–55.6%), benzodiaze-
pines other than triazolam (12.8–25.8%), triazolam (5.2–13.5%), 
and trazodone (1.8–5.8%) (Table 2). Two tablets of hypnotics 
were prescribed to 10.4–22.1%, while over three tablets of hyp-
notics were prescribed to 1.1–6.7% of inpatients in 2014.

Fig. 2. Types of hypnotics the patients were taking at the time of 
admission and discharge.
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DISCUSSION

In our present study, we observed that 3.54% of inpatients 
took sleeping pills at the time of admission and 3.93% at the 
time of discharge. A total of 2256 inpatients (1.90%) per year 
newly began taking sleeping pills during their hospital stay. In 
addition, we found that 7.3–10.0% of inpatients in an adult 
care unit were prescribed hypnotics. Previous studies have also 
reported higher hypnotics prescription rates among hospital-
ized patients compared to the general population.35,36 Gillis et 
al.35 reported that 26.2% of inpatients were prescribed hypnot-
ics during a 2-month period of hospitalization, and one third 
of patients who were not previously taking sleeping pills were 
prescribed hypnotics at discharge. Somers et al.36 showed that 
33.1% of patients were prescribed hypnotics during hospital-
ization. These results, as well as the results of our current study, 
indicate that the hypnotics prescription rate increases with 
hospital stay.

Hospitalized patients usually spend most of their time lying 
in bed during the daytime due to immobility, medical or neu-
rological disease, pain, or mental disorders including depres-
sion or anxiety.3,11-13,15,16 Excessive time in bed can influence dai-
ly activity and subsequently cause sleep disturbance at night. In 
South Korea, many hospitals utilize 6-bed rooms. Compared 
to single-bed rooms, they can provide a noisy, crowded, and 
impersonal environment that may hinder sleep.9,10 Additionally, 
turning off the light in the evening can affect patient sleep. Sleep 
onset and wake up times differ among patients; however, the 
lights are turned off at a fixed time in the hospital (usually around 
9:30–10:00 pm in the evening). Inpatients with sleep disturbance 
would therefore spend time lying in bed awake, which can fur-

ther aggravate sleep disturbance. In other words, sleep restric-
tion or stimulus control strategies of Cognitive-Behavioral Ther-
apy cannot be easily applied to hospitalized patients.

The timing of sleeping pill ingestion may also affect sleep 
quality. Physicians usually instruct hospitalized patients to take 
their sleeping pills as “HS”, which is 9:00 pm in most hospitals 
in South Korea. We previously reported that patients who were 
satisfied with their benzodiazepine or non-benzodiazepine 
gamma amino-butyric acid (GABA) agonist sleeping pills tend-
ed to take sleeping pills at an average 11:11 pm, while patients 
who were not satisfied with their sleeping pills tended to take 
sleeping pills at an average 9:16 pm.37 Based on this previous 
finding, the effectiveness of sleeping pills may be lower when 
taken too early, such as around 9:00 pm according to doctors’ 
“HS” order. Therefore, individualized sleeping pills prescrip-
tion in terms of ingestion time is needed to increase patients’ 
satisfaction to sleeping pills. However, personalized hypnotics 
prescription is not commonly employed among physicians 
who were not familiar with sleep medicine.

Education and systemic evolution for sleep hygiene and prop-
er sleeping pills prescription are needed to decrease the pro-
portion of inpatients who are taking sleeping pills. Studies have 
reported the effectiveness of sleep programs for hospitalized 
patients.32-34 Previously, we applied a sleep program for psychi-
atric inpatients, which resulted in significant reduction in the 
sleeping pills prescription rate.32 We also initiated a sleep hy-
giene education and sleeping pills reduction program for all 
inpatients in the general hospital.38 This program consists of 1) 
the inclusion of a sleep hygiene leaflet in the inpatient guide-
book, 2) repeated broadcasts of sleep hygiene promotion ads 
over the in-house broadcasting system, 3) placement of nurses 
especially trained in sleep hygiene in each ward, 4) continuous 

Table 2. Inpatients who were prescribed sleeping pills on every first day of each month of 2014

Month
Total 

inpatients
Inpatients taking 

hypnotics

1 tablet
2 tablets ≥ 3 tabletsZolpidem

IR or CR
Triazolam

Clonazepam or 
bromazepam

Trazodone

January 2141 187 (8.7%) 104 (55.6%) 10 (5.3%) 25 (13.4%) 6 (3.2%) 30 (16.0%) 12 (6.4%)
February 1641 164 (10.0%) 83 (50.6%) 14 (8.5%) 38 (23.2%) 5 (3.0%) 17 (10.4%) 7 (4.3%)
March 1976 184 (9.3%) 92 (50.0%) 12 (6.5%) 37 (20.1%) 9 (4.9%) 28 (15.2%) 6 (3.3%)
April 2354 175 (7.4%) 92 (52.6%) 20 (11.4%) 23 (13.1%) 4 (2.3%) 28 (16.0%) 8 (4.6%)
May 2146 171 (8.0%) 91 (53.2%) 16 (9.4%) 23 (13.5%) 9 (5.3%) 23 (13.5%) 9 (5.3%)
June 2159 163 (7.5%) 86 (52.8%) 9 (5.5%) 42 (25.8%) 3 (1.8%) 18 (11.0%) 5 (3.1%)
July 2408 175 (7.3%) 82 (46.9%) 17 (9.7%) 41 (23.4%) 8 (4.6%) 25 (14.3%) 2 (1.1%)
August 2267 172 (7.6%) 78 (45.3%) 9 (5.2%) 32 (18.6%) 5 (2.9%) 38 (22.1%) 10 (5.8%)
September 2340 208 (8.9%) 89 (42.8%) 28 (13.5%) 39 (18.8%) 12 (5.8%) 35 (16.8%) 5 (2.4%)
October 2396 190 (7.9%) 92 (48.4%) 12 (6.3%) 41 (21.6%) 6 (3.2%) 29 (15.3%) 10 (5.3%)
November 2201 183 (8.3%) 92 (50.3%) 11 (6.0%) 38 (20.8%) 7 (3.8%) 30 (16.4%) 5 (2.7%)
December 2250 164 (7.3%) 83 (50.6%) 13 (7.9%) 21 (12.8%) 6 (3.7%) 30 (18.3%) 11 (6.7%)
IR: immediate-release, CR: extended-release.
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education of medical residents, and 5) posters with QR codes 
linked to sleep hygiene education clips. While analyses on the ef-
fects of this program are ongoing, we believe that this program 
may improve the environment around prescription of sleeping 
pills.

This study has several limitations that should be considered 
when interpreting and generalizing the results. First, we esti-
mated hypnotics prescription rate at only two time points (ad-
mission and discharge), which means that it is unclear whether 
patients were newly diagnosed with insomnia during hospital-
ization or had been taking sleeping pills prior to admission for 
multiple other reasons. In addition, we have no information on 
how frequently patients took sleeping pills during the period of 
hospitalization. Second, physical or psychological conditions 
that may affect patient sleep were not assessed. Therefore, the 
effect of hospitalization on the use of hypnotics could not be 
determined within our data. Third, due to lack of information 
on the reason why the physician prescribed the medication, we 
defined hypnotics as triazolam, non-benzodiazepine GABA 
agonist (zolpidem and zolpidem CR), trazodone, and benzodi-
azepine such as bromazepam and clonazepam. In the case of 
Z-class drugs, only zolpidem was included because it is the 
only available Z-class drug in South Korea. Other medications 
such as several tricyclic antidepressants, antipsychotics, and 
prolonged release melatonin, which were not considered in the 
present study, have also been prescribed at night to manage 
sleep problems in this country. If those medications had been 
included as sleeping pills, the hypnotics prescription rate would 
have definitely been higher. In addition, while benzodiazepine 
can be used as a sleeping pill, it is also sometimes prescribed for 
anxiety disorder, movement disorder, or specific sleep disorders 
such as restless leg syndrome, periodic limb movement disor-
der, or non-rapid eye movement (REM) parasomnias or REM 
sleep behavior disorder. We did not differentiate between the 
uses of benzodiazepine, and this likely influenced our results.

To summarize, despite the limitations of this study, we have 
shown that the prescription rate was high among inpatients in a 
large general hospital in South Korea that admits 160000 inpa-
tients per year. Hospital stay may increase the administration 
rate of sleeping pills in hospitalized patients. Physicians should 
focus on addressing the patient’s sleep problem and to improve 
the hospital environment for patient sleep.
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