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BACKGROUND: Sleep is known to be poor in the hospital.
Patients frequently request pharmacological sleep aids,
despite the risk of altered mental status (delirium) and falls.
Little is known about the scope of pharmacological sleep
aid use in hospitalized patients.

METHODS: We performed a single center, retrospective
review of all patients admitted to the general adult (age >18
years) medical and surgical units of a tertiary care center during
a recent 2-month period (January 2013–February 2013).
Review of the electronic medication administration system was
performed to assess for medications administered for sleep.

RESULTS: Of 642 unique admissions, 168 patients (26.2%)
received a medication for sleep. Most (n 5 115, 68.5%) had
no known history of insomnia or regular prior sleep medica-
tion use. Patients most frequently were treated with trazo-
done (30.4%; median dose, 50 mg; range, 12.5–450 mg),

lorazepam (24.4%; median, 0.5 mg; range, 0.25–2 mg), and
zolpidem tartrate (17.9%; median, 10 mg; range, 2.5–
10 mg). Of the medications given, 36.7% were given early
(before 9 PM) or late (after midnight). Of patients not known
to be previously taking a pharmacological sleep aid, 34.3%
of them were discharged with a prescription for one.

CONCLUSIONS: Despite increasing evidence of risks such
as delirium or falls, pharmacological sleep aid use in general
wards remains common, even in elderly patients. Medica-
tion administration time is frequently suboptimal. Many pre-
viously sleep medication-na€ıve patients leave the hospital
with a sleep aid prescription. Further research is needed to
understand the factors that contribute to the high rate of
sleep medication use in hospitalized patients. Journal of
Hospital Medicine 2014;9:652–657. VC 2014 Society of Hos-
pital Medicine

Sleep is known to be poor among hospitalized patients
for many reasons.1 Patients may have pain, dyspnea,
or other discomforts that prevent sleep. Diagnostic
and therapeutic procedures, including medication
administration and routine nursing care, may take
place during normal sleep times. Environmental fac-
tors such as noise and light frequently remain at day-
time levels during normal sleep times.2 In response,
patients frequently request pharmacological sleep aids.
Unfortunately, the use of sleep medications has been
linked to clinically relevant and detrimental outcomes
such as delirium and falls, particularly in the elderly.
For example, in the landmark study by Inouye et al.,
a multicomponent intervention was used to success-
fully reduce delirium in older (>70 years) hospitalized
patients.3 One of the successful components was non-
pharmacological sleep promotion, which reduced the
use of pharmacological sleep aids from 46% to 35%
of patients. Most recently, Kolla and colleagues found
zolpidem tartrate use to be a risk factor (odds ratio

4.37) for inpatient falls, a known risk factor for mor-
bidity and increased healthcare costs.4

The scope of recent pharmacological sleep aid use
in the inpatient setting is not well described. Frighetto
and colleagues described the pattern of in-hospital
drug use more than 12 years ago, before the concerns
above were described, with 29% of patients receiving
a medication for sleep, mostly benzodiazepines.5 In
2008, Bartick and colleagues also found a very high
rate of sleep aid use (42% of patients), but addition-
ally described in 2010 an intervention to minimize
sleep disruption that successfully reduced sleep aid use
by 38%.6 Both concerns over side effects and sleep
promotion efforts might have reduced the current rate
of medication use. Therefore, we sought to evaluate
the prescription and administration of pharmacologi-
cal sleep aids in general medical and surgical inpa-
tients at our institution. Using our electronic medical
records, including preadmission and discharge medica-
tion records, we assessed new and continued usage of
medications for sleep complaints following hospital
admission.

METHODS
Patients and Design

Records were reviewed for all adult patient (18 years
or older) admissions to 1 of 4 units (2 general medi-
cine and 2 general surgical units) from January 1,
2013 to February 28, 2013. These units do not have
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specific policies to promote sleep, such as nocturnal
noise and light reduction or clustering of care. Brig-
ham and Women’s Hospital (BWH) is a 793-bed uni-
versity-affiliated teaching hospital. Approval for this
retrospective chart review study was obtained from
the Partners Healthcare Institutional Review Board.

BWH uses an in-house electronic health record sys-
tem, which gathers information from a wider health-
care system (Partners Healthcare). Medications,
problem lists, and allergies are available from within-
system providers and prior encounters. Admitting
physicians are also required to document a preadmis-
sion medication list. A computerized physician order
entry (CPOE) system is used for all medication orders.
Although standardized admission order sets are used,
none of these sets contains a pharmacological sleep
aid. There is decision support for geriatric patients
(age >65 years) that may recommend reduced starting
doses for some medications.7

Medications Monitored for Treatment of Sleep
Complaints

Using our electronic medication ordering and adminis-
tration system, each patient admission was reviewed
for any medication that might be used for treatment of
sleep complaints. The list of sleep medications was
based on those commonly used for the outpatient treat-
ment of insomnia, as well as others included based on
the authors’ experience as clinical inpatient pharma-
cists.8–10 Admissions were reviewed for the following
medications: first generation antihistamines (diphen-
hydramine, hydroxyzine), tricyclic antidepressants
(amitriptyline, nortriptyline, desipramine), serotonin-
norepinephrine reuptake inhibitor antidepressants (mir-
tazapine, trazodone, nefazodone), melatonin agonists
(ramelteon), nonbenzodiazepine hypnotics (zolpidem
tartrate, eszopiclone), benzodiazepines (oxazepam,
temazepam, lorazepam, triazolam, diazepam), typical
antipsychotics (haloperidol, fluphenazine, thioridazine,
chlorpromazine), and atypical antipsychotics (quetia-
pine fumarate, ziprasidone, olanzapine, risperidone,
aripiprazole). Melatonin, which is not regulated by the
US Food and Drug Administration (FDA), cannot be
prescribed using our CPOE system.

Determination of Medication Administration for
Treatment of Sleep Complaints

The charts of patients receiving 1 or more of these
monitored medications were then reviewed by the
authors to determine if the medication was indeed
prescribed for insomnia/sleep. Chart documents
reviewed were the patient’s problem list from outpa-
tient provider notes; admission note, including past
medical history and home medications; the preadmis-
sion medication list; and the inpatient daily progress
note. The medication was considered to be used for
sleep complaints (as opposed to another indication)
when any of the additional following inclusion criteria

were met: the medication was part of the patient’s
home medication regimen for insomnia, the medica-
tion order indicated that the medication was for
insomnia/difficulty sleeping, or the medication was
administered without a specific indication between the
hours of 6 PM and 6 AM. The medication was not con-
sidered to be used primarily as a sleep aid if any of
the following were present (exclusion criteria): utiliza-
tion for an as needed reason including anxiety, agita-
tion, itching, nausea, muscle spasm; utilization for a
documented disorder including depression, anxiety,
schizophrenia, bipolar disorder, alcohol withdrawal,
or epilepsy; intramuscular administration of olanza-
pine or ziprasidone; or topical administration of
diphenhydramine.

Medication Administration Characteristics

For each medication that was administered for diffi-
culty sleeping, the following data were documented:
dose in milligrams, route of administration, time of
administration, administration timing directions (eg,
times 1 [x1], as needed [PRN], or standing), an
increase or decrease in dose during hospital stay, doc-
umentation of the medication in discharge notes or
discharge medications, and documentation of develop-
ment of an allergy or adverse reaction due to the med-
ication. Changes in dose were recorded. If a patient
received more than 1 study medication, each individ-
ual medication and dose was evaluated for inclusion
in the study analysis. Other data collected included
the total number of days of exposure to each sleep aid
during admission, the date of initiation, the total num-
ber of days of exposure to more than 1 sleep aid dur-
ing admission, and the location of initiation of each
individual sleep aid (eg, intensive care unit, medical
floor). Appropriate time of administration was defined
as sleep aid administration between 9 PM and 12 AM.

RESULTS
Patients

During the 59-day study period, there were 642
patients admitted to the study units. Two hundred
seventy-six patients received 1 of the monitored medi-
cations; however, 106 patients received the medication
for an indication other than insomnia/difficulty sleep-
ing. In 2 patients, incomplete records prevented ascer-
tainment of the motivation for using the monitored
medication. Thus, 168 patients (26.2%) were deter-
mined to have received a medication for sleep
complaints and were included in the study analysis
(Figure 1). Table 1 lists the characteristics of the 168
patients, of whom 10 had a prior documented sleep
disorder such as insomnia (6 patients), restless leg syn-
drome (1 patient), and obstructive sleep apnea (3
patients). The rate of sleep medication use was lower,
though not drastically so, in patients �65 years of age
compared to those <65 years of age.
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Medications Used for Treatment of Sleep
Complaints

Of the 25 monitored medications, 13 were adminis-
tered to patients for sleep during the study period.
The most commonly administered medications (per-
cent of patients, median dose, absolute dose range)
were trazodone (30.4%, 50 mg, 12.5–450 mg), lora-
zepam (24.4%, 0.5 mg, 0.25 mg–2 mg), and zolpidem
tartrate (17.9%, 10 mg, 2.5 mg–10 mg) (Table 2). As
only a few of these medications (diphenhydramine,
ramelteon, temazepam, triazolam, zolpidem) have a
formal FDA indication for insomnia, most patients
(72%) were treated using an off-label medication.
Although the types of medication used did not vary
substantially between young and old patients, the
median doses and ranges were lower in the elderly.
Admitting service did not substantially influence the
medication or dose chosen for sleep complaints (data
not shown).

Initiation, Duration, and Changes to Medications for
Treatment of Sleep Complaints

None of the medication orders were part of a standar-
dized order set. The sleep medication for the majority
of patients (n 5 108, 64.3%) was initiated during their
time on the study units (general inpatient hospital
wards). Most patients (n 5 90, 53.6%) were ordered
for a sleep aid within 48 hours of admission to the
hospital. The patients who received medication for
sleep had a median length of stay of 6 (interquartile
range [IQR], 3–11) days on the study units, and
received medication for a median of 2 (IQR, 1–5)

days (Table 3). One hundred twenty patients (71.4%)
were continued on a sleep aid until discharge. Essen-
tially the same percentage of patients experienced an
increase (14.9%) or decrease (14.9%) in the dose of
their sleep aid during admission. Although most
patients received 1 medication for sleep throughout

FIG. 1. Patients receiving a sleep aid and reasons for inclusion or exclusion. *Patients may have been excluded for more than 1 of the reasons listed. †Patient’s

medical record did not include patient’s problem list or past medical history in the admission note or other outpatient notes, thus rationale for administration of the

medication could not be determined. Abbreviations: NOS, not otherwise specified; PRN, pro re nata (as needed).

TABLE 1. Demographic and Clinical Characteristics
of Patients Receiving a Sleep Aid (N 5 168)

Patients Value

Age, y 57.96 19.8*
Age �65 years 70 (41.7)
Age �64 years 98 (58.3)
Female, n (%) 97 (57.7)

Ethnicity, n (%)
Caucasian 114 (67.9)
Black 18 (10.7)
Hispanic 13 (7.7)
Other 23 (13.7)

Admitted to floor from:
Emergency department 95 (56.5)
Operating room 30 (17.9)
Transferred from outside hospital 35 (20.8)
Intensive care unit 8 (4.8)

Admission service, n (%)
Medical 109 (64.9)
Surgical 59 (35.1)

Hospital length of stay 10.5616.0*
Known sleep disorder

Insomnia 6 (3.6)
Restless leg syndrome 1 (0.6)
Obstructive sleep apnea 3(1.8)

NOTE: *Data presented as mean 6 standard deviation.
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their admission, almost one-quarter of the patients
were given 2 or more medications for sleep during
their admission to the floor, sometimes including mul-
tiple medications on the same night.

Of patients not known to be previously on sleep aid
therapy, 40 (34.4%) of them were discharged home
on a sleep aid.

Medication Administration Characteristics

Sleep medications were prescribed most frequently as
standing orders (63.7%), rather than x1 (17.7%) or
PRN (18.6%). Although the majority of sleep medica-
tions were administered between the hours of 9 PM

and 12 AM, more than 35% of doses were given out-
side of this range (Figure 2).

DISCUSSION
Our results confirm the continued frequent use of
pharmacological sleep aids in the hospital setting,
even in the elderly, despite recent concerns regarding
the use of certain sleep medications. Additional, novel
findings of our study are: (1) medications used for
sleep complaints in the hospital are frequently those
without a formal indication for sleep, (2) medications
for sleep complaints are frequently administered too
early or too late at night to be consistent with good
sleep hygiene, and (3) many patients never previously
on a medication for insomnia are discharged with a
prescription for a sleep aid.

Despite recent warnings regarding side effects espe-
cially in the elderly, our rate of medication use has
only slightly improved from prior reports from more
than a decade ago.3,5 This high rate of use is likely
due to a combination of patient, clinician, and envi-
ronmental factors. In our sample, the sleep aid orders
were not part of an order set; thus, the orders were
either the result of patient request or in response to a
patient report of poor sleep. Patients and clinicians
may perceive medications for sleep as highly effective
and safe, despite evidence to the contrary. Another
factor is that both patients and clinicians may be
unaware of nonpharmacological interventions that
might improve sleep. Similarly, hospital environmental
factors (noise, light) may be so disruptive as to pre-
clude these interventions or opportunities for adequate
sleep. Thus, the continued high use of medication for
sleep is due in part to the lack of patient and clinician
education and the difficulty in changing the hospital
environment and culture, especially with only limited
data on the value of sleep during recovery from
illness.

Clinicians typically receive little training regarding
sleep or its importance. In fact, most clinicians do not
assess or communicate about the patient’s quality of
sleep.11 Many may not know that there is little evi-
dence of benefit of pharmacological sleep aids in the

TABLE 2. Breakdown of Medications Administered
and Percent of Total Patients, Young and Old*

Medication

All Patients,

N 5 168, n (%)

Patients <65 Years

Old, n 5 98, n (%)

Patients >65 Years

Old, n 5 70, n (%)

Trazodone† 51 (30.4) 29 (29.6) 22 (31.4)
Median dose 50 50 25
Dose range 12.5–450 25–450 12.5–200

Lorazepam‡ 41 (24.4) 24 (24.5) 17 (24.3)
Median dose 0.5 1 0.25
Dose range 0.25–2 0.25–2 0.25–1

Zolpidem tartrate‡ 30 (17.9) 20 (20.4) 10 (14.3)
Median dose 10 10 5
Dose range 2.5–10 2.5–10 2.5–10

Quetiapine fumarate 21 (12.5) 9 (9.2) 12 (17.1)
Median dose 50 50 25
Dose range 12.5–300 12.5–300 12.5–100

Haloperidol 18 (10.7) 7 (7.1) 11 (15.7)
Median dose 1 5 1
Dose range 0.25–10 0.5–10 0.25–1

Diphenhydramine‡ 16 (9.5) 12 (12.2) 4 (5.7)
Median dose 25 25 12.5
Dose range 12.5–50 12.5–50 12.5–25

Mirtazapine 7 (4.2) 3 (3.1) 4 (5.7)
Median dose 15 30 7.5
Dose range 7.5–45 7.5–30 7.5–45

Olanzapine 5 (3.6) 3 (3.1) 2 (2.9)
Median dose 5 5 2.5
Dose range 2.5–12.5 5–12.5 2.5–2.5

Amitriptyline 5 (3.0) 4 (4.1) 1 (1.4)
Median dose 25 25 25
Dose range 25–100 25–100 —

Diazepam 5 (3.0) 3 (3.1) 2 (2.9)
Median dose 5 5 10
Dose range 5–10 — —

Oxazepam 2 (1.2) 0 2 (2.9)
Median dose 10 — 10
Dose range 10–10 — 10–10

Temazepam‡ 1 (0.6) 0 1 (1.4)
Median dose 15 — 15
Dose range — — —

Hydroxyzine 1 (0.6) 1 (1.0) 0
Median dose 50 50 —
Dose range — — —

NOTE: *Percentages may sum >100% due to patients receiving multiple medications.
†Data presented as median dose in milligrams, absolute dose range in milligrams for each medication, if

applicable.
‡Medications with US Food and Drug Administration-approved labeling for treatment of insomnia.

TABLE 3. Sleep Aid Exposure

Variable Patients, N 5 168

Total sleep aids each patient received during hospital length of stay, n (%)
1 sleep aid 132 (78.6)
2 sleep aids 28 (16.7)
3 sleep aids 6 (3.6)
4 sleep aids 2 (1.2)

Patients who received multiple sleep aids for 1 or more days during
hospital length of stay, n (%)

20 (11.9)

Length of stay on study units, d 6 [3–10.75]*
Length of sleep aid therapy on study units, d 2 [1–5]*

NOTE: *Data presented as median [interquartile range].
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hospital. For example, a recent report found, in con-
trast to the authors’ hypothesis, no changes in sleep
architecture or duration using 10 mg of zolpidem tar-
trate in postoperative patients.12 In our study, we
found that some patients required an increase in the
dose of their medications or were transitioned to a
different sleep aid class (suggesting that sleep aids
were ineffective). Alternatively, some patients’ sleep
aids were discontinued during hospital admission,
again, likely due to perceived ineffectiveness or per-
haps side effects. It is possible that the effectiveness of
these medications might be influenced by timing of
administration. This too was variable in our study.
Proper clinician education around sleep hygiene might
prevent early medication administration (which might
lead to middle-of-the-night awakenings) or delayed
administration (which will delay the sleep phase), as
was frequently seen in our cohort.

Despite emerging evidence of the importance of
sleep in maintaining adequate immune, cardiovascu-
lar, and cognitive function, there are limited data
regarding the benefits of sleep during acute ill-
ness.13–16 In the absence of compelling data, promot-
ing sleep in the hospital has been difficult. The
successful interventions used by Inouye and Bartick
and their colleagues to minimize sedative hypnotic use
included: a bedtime routine (eg, milk or herbal tea,
relaxation tapes or music, back massage, toilet at bed-
time), unit-wide noise-reduction strategies (eg, silent
pill crushers, vibrating beepers, quiet hallways, and
noise-monitoring equipment that alerted staff above a
certain decibel level), and schedule adjustments to
allow sleep (eg, rescheduling of medications, intrave-
nous fluids, and procedures), all of which require sub-
stantial clinician care or may not be possible in more
acutely ill patients. Although such changes might be

costly, sleep promotion and minimization of sleep aids
continues to be part of a strategy that reduces delir-
ium, hospital costs, and hospital length of stay.16

From a patient perspective, many are interested in
nondrug alternatives, especially those who have never
used medications before, but few are told of them.17

Novel findings of our study include the types of
medications used for sleep in the hospital. We found
that a variety of medications and classes of medica-
tions were prescribed by clinicians for sleep com-
plaints during hospitalization. This variability is due
to a number of factors including the lack of rigorous
data in this area, well-established guidelines, or clini-
cian education. We speculate that the high rates of
use of nonbenzodiazepine and non- gamma-
aminobutyric acid (GABA)ergic agents, such as trazo-
done and quetiapine, reflect concerns about the use of
medications such as zolpidem. Conversely, this means
patients are increasingly treated with medications
without formal FDA labeling for sleep. It does appear
at least that the median doses of medication pre-
scribed were lower in those over age 65 years com-
pared to younger patients, although we cannot
determine whether this reflects physician awareness or
effective decision support used during computerized
order entry. The geriatric decision support recom-
mends a reduced dose for some (eg, trazodone, halo-
peridol) but not all (eg, quetiapine, lorazepam) of the
monitored medications.

We found that many patients, even those who were
never previously known to have insomnia, were dis-
charged with a prescription for a sleep medication.
Our study design is limited in assessing whether this
prescription was needed or not, that is, whether or
not the patient will have insomnia (sleep difficulty
despite adequate opportunity for sleep) after hospital

FIG. 2. Administration time of all sleep aid doses and percent of total doses (n 5 823). Most (63.1%) were administered between 9 PM and 12 am, but many were

administered outside of these times.
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discharge. However, other studies have suggested that
acute illness can be a precipitant for insomnia. Some
of this literature has focused on patients in the inten-
sive care unit, but it seems reasonable that patients on
general medical and surgical wards (not having come
through the intensive care units) might also be at risk
for insomnia.18 A study by Zisberg and colleagues in
an elderly Israeli cohort found hospitalization (even
without intensive care unit stay) to be both a starting
point and a stopping point for chronic sleep medica-
tion use.19 Alternatively, patients may not continue to
suffer from insomnia after discharge, and thus the pre-
scription for a sleep aid is inappropriate, as it is likely
to have no benefit but may carry risk.20 Regardless of
whether hospital-acquired insomnia persists past dis-
charge, our findings suggest that some patients will
start on chronic medication use for insomnia. Impor-
tantly, these patients may have limited understanding
of the reason for their prescription, medication risks
and benefits, and are unlikely to receive guidance on
sleep hygiene or referral to a sleep specialist if needed.
In our case, the high rate of prescriptions likely
reflects the way in which inpatient medications can be
added as a discharge medication automatically. This
represents an area for improvement at our institution.

Limitations

This retrospective, single-center study has several limi-
tations. First, although our results are specific to our
institution, our use of pharmacological sleep aids is
similar to those previously reported in the literature.
Our results are consistent in some ways with the
changing trends in outpatient management of insom-
nia, in which trazodone and quetiapine are now fre-
quently used. Second, we rely on the medical record
for prior documentation of insomnia and/or use of
medications for insomnia. However, our rate of prior
diagnosis of insomnia or medication use of 8.3% is
consistent with epidemiological studies.21 Third, in
this retrospective study we may have included some
medications in our analysis that may have been given
for indications other than sleep promotion, such as
medications for anxiety or agitation. However, sleep
promotion may have been an intended benefit of the
medication choice. Fourth, we did not follow patients
after discharge to know whether they continued with
sleep medication use outside the hospital. Finally, in
this retrospective chart review, we focused on utiliza-
tion metrics, not on efficacy (which we can only infer)
or adverse effects, such as altered mental status or
falls. Moreover, we did not compare those patients
who did and who did not receive any medication for
sleep. However, such work will be crucial in future
studies.

CONCLUSIONS
Despite increasing evidence of risks such as delirium
or falls, pharmacological sleep aid use in hospitalized

patients, even the elderly, remains common. A variety
of medications are used, with variable administration
times, which likely reflects the few rigorous studies or
guidelines for the use of pharmacological sleep aids in
hospitalized patients. Many patients not known to be
on medications for sleep before admission leave the
hospital with a sleep aid prescription. Our results sug-
gest the need to better understand the factors that
contribute to the high rate of sleep aid use in hospital-
ized patients. Clinician education regarding sleep, and
nonpharmacological strategies to improve sleep in the
hospital, are also needed.

Disclosure: Nothing to report.
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