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Objective  We applied a program of sleep education and hypnotics reduction for inpatients (the i-sleep program). This study explored
whether the i-sleep program is effective for reducing the prescription rate of sleeping pills to inpatients in a general hospital.

Methods We estimated the proportion of inpatients prescribed hypnotics at admission to and discharge from the hospital, excluding
pediatric care units, before (2014) and after (2015) the program. In addition, we estimated the proportion of inpatients prescribed sleep-
ing pills among all inpatients on the first day of each month of 2014 and 2015.

Results The proportion of inpatients prescribed hypnotics as discharge medication among inpatients who had been prescribed them
at the time of admission decreased significantly, from 57.0% to 46.8%, after the i-sleep program (RR=0.82, 95% CI: 0.79-0.86). The pro-
portion of inpatients newly prescribed sleeping pills after admission to the hospital did not significantly decrease (1.97% to 2.00%;
RR=1.01, 95% CI: 0.96-1.07). The mean prescription rate of sleeping pills per day was 8.18% in 2014 and 7.78% in 2015.

Conclusion The i-sleep program reduced the proportion of inpatients who continued to take sleeping pills from admission until dis-

charge, although it did’t reduce the prescription rate per day.
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INTRODUCTION

Hospitalized patients commonly suffer from insomnia
during their stay at the hospital."” Alarming noises, harsh
lighting, and clinical procedures combined with patients’ ill-
nesses, pain, reduced physical mobility, and medication side
effects disturb sleep.”" Insomnia itself can aggravate existing
medical conditions, lower the pain threshold, and induce de-
pression or anxiety, which can result in a vicious cycle."'* Al-
though various factors are known to influence inpatients’
sleep, it is not easy to remove triggering factors. In clinical
practice, physicians usually attempt to improve inpatients’
sleep using sleeping pills.

Previous studies have indicated that inpatients more often
use sleeping pills than the general population.”*'” We hypoth-
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esize that hospital stays increase the prescription rate for sleep-
ing pills among inpatients, and we explored this rate at Asan
Medical Center."® We found that among 118,475 inpatients
admitted in 2014, excluding patients in pediatric care units,
4,205 (3.54%) were already taking sleeping pills at the time of
admission. At the time of discharge, 2,396 (57.0%) of these
inpatients were still taking sleeping pills. In all, 2,256 inpa-
tients began their prescription of sleeping pills post-admis-
sion and were discharged with sleeping pills as discharge
medications. If the physician prescribed sleeping pills to in-
patients during their hospital stay without any information
about the discontinuation of the pills, patients tended to con-
tinue to take them for a long time. Thus, disseminating infor-
mation about good sleep hygiene and sleeping-pill discon-
tinuation to inpatients is recommended.

Researchers have developed various sleep programs and
have reported the effectiveness of these programs for hospi-
talized patients.'**' However, such programs usually focus
on sleep-hygiene education or relaxation training for inpa-
tients. We have also developed a sleep education and hypnot-
ics reduction program for hospitalized patients,” focused on
sleep-hygiene education and relaxation training for inpatients.
Preliminarily, we applied the program to inpatients in a psychi-



atric open ward, and we found that the program decreased
the prescription rates of sleeping pills.”! However, it is neces-
sary to educate not only inpatients but also medical staff about
sleep hygiene and how to prescribe sleeping pills to inpatients.
We have updated our program accordingly” and have applied
it to all hospitalized patients regardless of their disease at Asan
Medical Center.

The objective of this study is to explore whether the i-sleep
program is effective to reduce the proportion of sleeping pills
prescription rates among the hospitalized patients. For that,
we investigated and compared the sleeping pills prescription
rates in a general hospital before and after the sleep educa-
tion and hypnotics reduction program.

METHODS

This is a prospective observational study. Data was obtained
from Asan Medical Center (Seoul, Korea), the largest single
hospital in Korea. Over 110,000 patients are admitted per year,
and more than 2,100 inpatients stay per day on 2,704 licensed
beds. The samples in this study were all inpatients excluding
ones in the pediatric units in Asan Medical Center at 2014 and
2015. We did not obtain any personal private data of the pa-
tients. Data in this study was driven from clinical and research
sources in the hospital, and an honest broker provided it to
researchers after de-identification. The study protocol was
approved by the Institutional Review Board of Asan Medical
Center (2014-0886).

Program of sleep-hygiene education and
sleeping-pill reduction for hospitalized patients

We developed a program of sleep-hygiene education and
sleeping-pill reduction for hospitalized patients (the i-sleep
program) during 2014.” The program consists of two parts:
system/environment improvement and staff education/pro-
motion (Figure 1). Regarding the system/environment, our
program provides such information to hospitalized patients
through educational leaflets in the inpatient guidebook and
educational video clips® broadcast over the in-house broad-
casting system. The video clips are also accessible anytime and
anywhere on smartphones using the QR code. Regarding staft
education/promotion, we believe that it is very important to
educate medical staff about good sleep during hospitalization.
Previously, the inpatient sleep program had been focused on
education of inpatients. However, prescriptions for sleeping
pills were usually ordered by residents, and sometimes pro re
nata (PRN) orders were performed by nurses in the ward. Most
physicians at the hospital do not know how to appropriately
prescribe sleeping pills to inpatients. A sleep specialist repeat-
edly lectured doctors and nurses at the hospital on how to
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Figure 1. The sleep education and hypnotics reduction program at
Asan Medical Center (the i-sleep program).

prescribe sleeping pills and how to help inpatients reduce or
stop taking their pills. We placed nurses trained in sleep-hy-
giene education in each ward and had them educate inpa-
tients on good sleep hygiene. We also educated medical staff,
residents, and nurses about good sleep hygiene. We repeatedly
promoted the i-sleep program to medical staff and nurses,
and informed them that they would be able to acquire knowl-
edge of appropriate prescription of sleeping pills through this
program. The i-sleep program has been in effect at Asan Medi-
cal Center since January 1, 2015.

Estimation of the use of sleeping pills in a general
hospital

We estimated the proportion of patients taking sleeping pills
among hospitalized patients in two ways. First, we estimated
the proportion of patients already taking sleeping pills at the
time of admission and the proportion of patients given sleep-
ing pills at the time of discharge from the hospital among all
newly admitted patients during 2014 and 2015 (excluding pa-
tients in pediatric care units). Using these data, we explored
how much the prescription rate of hypnotics changed during
hospital stays. Second, we estimated the proportion of patients
who were prescribed sleeping pills on the first day of each
month of 2014 and 2015 to assess how many inpatients were
taking sleeping pills per day at our hospital.

The sleeping pills we considered were zolpidem in its im-
mediate-release (IR) or extended-release (ER) form, triazolam,
benzodiazepines including clonazepam and bromazepam,
and trazodone. We only considered a prescription as a sleep-
ing pill when it was administered to patients in the evening
with the prescription code hora somni (HS). If the medication
was prescribed during the daytime, we did not consider it to
be used as a sleeping pill.

Statistical analysis
Statistical analyses were performed with SPSS ver. 20.0 for
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Windows (IBM Corp., Armonk, NY, USA). The level of signif-
icance was defined as p<0.05 in two-tailed tests for all analy-
ses. Firstly, we estimated relative risk using the data of the
proportion of inpatients who continued to take sleeping pills
until discharge from the hospital at 2014 and 2015. And the
Student’s t-test was done using the proportion of sleeping pills
prescription per day of 2014 and 2015.

RESULTS

A total of 118,475 patients (2014, before the i-sleep program)
and 120,973 patients (2015, after the i-sleep program), exclud-
ing those in pediatric care units, were admitted to Asan Medi-
cal Center during the study period. In 2014, 4,205 (3.54%)
inpatients were already taking sleeping pills at the time of ad-
mission and 4,652 (3.92%) inpatients were prescribed sleep-
ing pills at the time of discharge (Table 1, Figure 2). In 2015,
4,584 (3.79%) inpatients were already taking sleeping pills at
admission, and 4,765 (3.93%) were prescribed sleeping pills
as discharge medications. The most frequently prescribed
sleeping pills were zolpidem (IR or ER), benzodiazepine (bro-
mazepam or clonazepam), triazolam, and trazodone in that
order during 2014 and 2015 (Table 1).

Among the 4,205 inpatients already taking sleeping pills at
the time of admission in 2014, 2,396 (57.0%) were still taking
pills at the time of discharge. Among the 4,584 inpatients
who were already taking sleeping pills at the time of admission
in 2015, 2,144 (46.8%) were still taking them at discharge.
These data indicate a significant decrease in the prescription
rate after the i-sleep program (RR=0.82, 95% CI: 0.79-0.86).
Among all inpatients not prescribed sleeping pills at admis-
sion (11,4270 in 2014 and 116,389 in 2015), 2,256 (1.97%) in
2014 and 2,325 (2.00%) in 2015 were newly prescribed sleep-
ing pills during their hospital stay (RR=1.01, 95% CI: 0.96-1.07).

On the first day of each month of 2014, 7.3-10.0% (mean
8.18%) of inpatients were prescribed sleeping pills (Figure
3A). After the program, 6.8-9.0% (mean 7.78%) of inpatients

were prescribed the pills (Figure 3B). There were no signifi-
cant changes in the mean proportion of inpatients prescribed
sleeping pills on every first day of each month after the pro-
gram (p=0.24). The mean proportion of inpatients taking
one tablet of a sleeping pill was 80.3% in 2014 and 80.1% in
2015. The mean proportion of inpatients taking 2 kinds (or
tablets) of sleeping pills was 15.4% in 2014 and 12.0% in 2015,
and more than 3 kinds (or tablets) of sleeping pills was 4.3% in
2014 and 4.1% in 2015.
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Figure 2. Proportion of patients prescribed hypnotics at time of
admission or discharge among all patients admitted in 2014 (be-
fore the program) and 2015 (after the program). In 2014, 4,205 pa-
tients were taking sleeping pills at the time of admission, and 2,396
of these (57.0%) were prescribed these pills as discharge medica-
tions. However, in 2015, 4,584 patients were taking sleeping pills
at admission, and 2,144 of these (46.8%) were prescribed these
pills at discharge (RR=0.82, 95% CI: 0.79-0.86). RR: relative risk,
Cl: confidence interval.

Table 1. Inpatients prescribed sleeping pills at the time of admission or discharge before (2014) and after (2015) the program

1 tablet
TP Traoam QTR pgagene P T

Before program (2014)

At time of admission (N=4,205, 3.54%) 2,394 (56.9) 209 (5.0) 812(19.3) 188 (4.5) 487 (11.6) 115(2.7)

At time of discharge (N=4,652, 3.92%) 2,665 (57.3) 257 (5.5) 865 (18.6) 220 (4.7) 518 (11.1) 127 (2.7)
After program (2015)

At time of admission (N=4,584, 3.79%) 2,569 (56.0) 192 (4.2) 983 (21.4) 165 (6.4) 531 (11.6) 144 (3.1)

At time of discharge (N=4,765,3.93%) 2,616 (54.9) 263 (5.5) 1,052 (22.1) 196 (4.1)  523(11.0)  125(2.6)

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

We explored whether the i-sleep program at Asan Medical
Center was effective for reducing the prescription of sleeping
pills for inpatients. We found that the proportion of inpa-
tients who continued to take sleeping pills until discharge
from the hospital was reduced after the implementation of
this program (RR=0.82, 95% CI: 0.79-0.86). Although these
results do not reveal the direct impact of the i-sleep program
on inpatient sleep, we believe that the long-term application
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of this program will help improve inpatient sleep and reduce
the prescription rate of sleeping pills.

Numerous sleep programs have been applied to inpa-
tients."”*"*** Our inpatient sleep program consisted of two
parts: system/environment improvement and staff educa-
tion/promotion (Figure 1). Our program provides such infor-
mation to hospitalized patients through educational leaflets
in the inpatient guidebook and educational video clips™ broad-
cast over the in-house broadcasting system. And also we ed-
ucated medical staff, residents, and nurses about good sleep
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Figure 3. Proportion of patients taking hypnotics among all inpatients when assessed on the first day of each month in (A) 2014 (before the
program) and (B) 2015 (after the program).
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hygiene during the study. We repeatedly promoted the i-sleep
program to medical staff and nurses, and informed them that
they would be able to acquire knowledge of appropriate pre-
scription of sleeping pills through this program.

However, the proportion of inpatients newly prescribed
sleeping pills during their hospital stay was not significantly
lower after the program (RR=1.01, 95% CI: 0.96-1.07): 7.3~
10.0% (mean 8.18%) of inpatients in 2014 and 6.8-9.0% (mean
7.78%) of inpatients in 2015. It was difficult not to prescribe
sleeping pills to inpatients with acute illnesses who could not
sleep well. Inpatients who suffer from immobility, medical or
neurological disease, pain, or mental disorders, including de-
pression or anxiety disorders, usually spend most of their

3913 and this excessive amount of

time in bed during the day,
time in bed may disturb their sleep at night. Although medi-
cal staff usually encourage inpatients to move around and
not to lay down in bed during the day; it is not easy to apply
only sleep-hygiene education without sleeping pills to inpa-
tients when they are in a phase of acute illness. The Korean
style of housing patients in the hospital might also play a
role. Six-bed rooms, which are very popular in all hospitals
in South Korea, can be noisy, crowded, and impersonal envi-
ronments compared to single-bed rooms.”” In six-bed rooms,
it is not easy to establish a sleep-wake cycle individually, as
the lights tend to be turned off in the evening at a fixed time
around 09:30-10:00 pm. Cognitive-behavioral therapy (CBT)
for insomnia could help reduce sleep disturbances for inpa-
tients. Indeed, a previous study reported that patients were
willing to attempt non-pharmacological treatment for in-
somnia during their hospital stays.”® However, it is not easy to
use CBT for inpatients with different sleep-wake cycles in the
same room.

We should also adjust the administration time of patients’
sleeping pills so they do not take the pills too early. The ad-
ministration time may also affect their sleep quality. Physi-
cians usually order inpatients to take hypnotics hora somni
which generally means 09:00 pm in most hospitals in South
Korea. In terms of the sleep-wake cycle, 09:00 pm is somewhat
early for inpatients that usually wake up at 6 or 7 in the morn-
ing. We have previously reported an association between the
administration time of sleeping pills and patient satisfaction
with sleeping pills.**° Patients who were satisfied with their
pills tended to take benzodiazepine or non-benzodiazepine
gamma-aminobutyric acid (GABA) agonists around 11:11
pm, where patients who were not satisfied tended to take their
sleeping pills around 9:16 pm. Based on these results, sleeping
pills may be less effective when taken earlier. However, the
concept of individualizing or optimizing a prescription for
sleeping pills is not popular among physicians unfamiliar with
sleep medicine. Thus, education and systemic evolution are
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necessary for sleep hygiene, and proper prescription of sleep-
ing pills is needed to decrease the proportion of inpatients
taking such pills.

This study had several limitations of note. First, we estimat-
ed the prescription rate of sleeping pills at two time points:
admission and discharge. Thus, it was unclear whether inpa-
tients were transiently prescribed sleeping pills and how fre-
quently the patients took pills during their hospital stay. Sec-
ond, it was unclear whether the decrease in the prescription
rate from 2014 to 2015 was obtained directly from the i-sleep
program. More long-term follow-up analysis is needed to con-
firm the effects of the i-sleep program. Third, we defined hyp-
notics as triazolam, non-benzodiazepine GABA agonists
(zolpidem and zolpidem CR, the only available z-drug in South
Korea), trazodone, and benzodiazepines such as bromaze-
pam and clonazepam. However, we cannot determine wheth-
er these medications were ordered by doctors exclusively for
insomnia or for other purposes. Benzodiazepine can also be
prescribed for anxiety disorders, movement disorders, or
specific sleep disorders such as restless legs syndrome, peri-
odic limb movement disorder, non-REM parasomnias, and
REM sleep behavior disorder. Finally, other medications,
such as several tricyclic antidepressants, antipsychotics, and
prolonged-release melatonin, were not considered in the
present study. Finally, we could not estimate the exact dosage
of each sleeping pills prescribed to inpatients. More detailed
estimation using hospital big data is needed in a further study.
However, despite these limitations, our data indicate that the
i-sleep program reduced the prescription rate of sleeping pills
at our hospital.
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