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BRIEF REPORT

Melatonin Increasingly Used in Hospitalized Patients

Thomas E MacMillan, MD, MSc, FRCPC1,2,3*, Philip Lui, BScPhm, PharmD4,  
Robert C Wu, MD, MSc, FRCPC2,3,5, Rodrigo B Cavalcanti, MD, MSc, FRCPC1,2,3

1Division of General Internal Medicine, Toronto Western Hospital, University Health Network, Toronto, Ontario, Canada; 2Division of General In-
ternal Medicine, Department of Medicine, University of Toronto, Toronto, Ontario, Canada; 3HoPingKong Centre for Excellence in Education and 
Practice, University Health Network, Toronto, Ontario, Canada; 4Department of Pharmacy, Toronto Western Hospital, University Health Network, 
Toronto, Ontario, Canada; 5Division of General Internal Medicine, Toronto General Hospital, University Health Network, Toronto, Ontario, Canada.

S leep disturbance is common in hospitals, and both the 
quality and quantity of sleep are negatively affected in 
hospitalized patients.1 Sleep disturbances in hospitals 
are associated with hyperglycemia,2 delirium,3 lower 

patient satisfaction,4 and increased risk of readmission.5

A significant proportion of hospitalized patients receive 
sleep medications (ie, hypnotic medication) despite limited 
evidence.6,7 Sleep medications have adverse effects including 
falls, fractures, cognitive impairment, and delirium.8 Common-
ly used nonbenzodiazepine sleep medications (eg, zopiclone) 
are perceived as safer but may have similar risks.9

Melatonin is increasingly used to treat insomnia, although evi-
dence for its efficacy and safety is lacking.10 While melatonin use 
doubled between 2007 and 2012 in the United States,11 previous 
hospital-based studies have not included melatonin.7 It is not 
known if increased melatonin use in the hospital mitigates use of 
higher-risk medications. Melatonin preparations can also have 
quality issues, including deviations from labelled dosage and 
contamination with compounds such as serotonin,12 and pa-
tients continuing melatonin after discharge could have adverse 
effects if switched to different preparations.

In this study, we aimed to determine temporal trends in mel-

atonin use in hospitalized patients, and compare them with 
trends in use of other sleep medications.

METHODS
We conducted the study at two urban academic hospitals with 
a total of 706 acute care beds in the same network in Toronto, 
Canada. This study was approved by the University Health Net-
work’s research ethics board.

We abstracted pharmacy dispensing data on melatonin, 
zopiclone, and lorazepam from January 1, 2013, to December 
31, 2018. We included oral medications dispensed to inpa-
tient units or admitted patients in the emergency department 
(ED). Zopiclone is the most commonly used nonbenzodiaz-
epine sleep medication in Canada.13 Lorazepam is the most 
commonly used benzodiazepine at our institution (97% of all 
oral benzodiazepine doses). While lorazepam is prescribed for 
many nonsleep indications, we included it to assess the impact 
of melatonin. We did not include antipsychotics or trazodone, 
which are rarely newly initiated for insomnia at our institution.

We abstracted the monthly number of doses dispensed by 
unit and hospital. We categorized units based on the primary 
patient population as either internal medicine, critical care, or 
other. Admitted patients in the ED were counted as “other” 
regardless of service. As the focus of our study was on internal 
medicine and critical care, we did not analyze by type of unit in 
the “other” group, which is heterogeneous.

Each medication-dispensing event was counted as one dose, 
regardless of the number or strength of tablets (eg, a patient dis-
pensed two 3-mg tablets of melatonin, for a total of 6 mg, would 
be counted as a single dose). Most unused doses are credited 
back (ie, if a medication was refused and returned to pharmacy, it 
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The frequency of melatonin use for insomnia in 
hospitalized patients is unknown. This study assessed 
temporal trends of melatonin use in the hospital and 
compared them with those of use of zopiclone and 
lorazepam. We performed a retrospective observational 
study over 6 years from January 2013 to December 2018 
at two academic urban hospitals in Toronto, Canada. We 
abstracted pharmacy dispensing data and standardized 
rates of medication use by inpatient days. Melatonin use 
increased from almost none to more than 70 doses per 

1,000 inpatient days during 2013-2018, while zopiclone 
use decreased by 20 doses per 1,000 inpatient days. 
Melatonin use was twice as high at one hospital and was 
higher on internal medicine and critical care. Overall use 
of the three medications increased by 25.7%, which mainly 
reflects a marked increase in melatonin use. Melatonin is 
likely being used in a proportion of patients who would 
not otherwise have received a sleep medication. Journal 
of Hospital Medicine 2020;15:349-351. © 2020 Society of 
Hospital Medicine
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was not counted). Lorazepam and zopiclone are on hospital for-
mulary, while melatonin is not. To order melatonin, clinicians must 
select “Nonformulary medication” in the electronic health record 
and manually enter medication name, dose, route, and frequen-
cy, as well as select a justification for use. The hospital supplies 
nonformulary medications such as melatonin to patients.

To account for changes in patient volumes, we standardized 
medication dispensing rates per 1,000 inpatient days. We dis-
covered rare instances in which the monthly number of doses 
was a negative number because of pharmacy inventory ac-
counting. This issue affected only 0.13% of observations and 
the magnitude was small (8 doses or fewer); in these cases, we 
assumed the number of doses was zero.

We used line charts to visualize changes in medication dis-
pensing over time by medication and hospital. We compared 
rates of medications use between unit type and hospital with 
use of relative difference and rate difference. Statistical anal-
ysis was performed with R (The R Foundation for Statistical 
Computing, 2018) using lubridate (2011), dplyr (2018), ggplot2 
(2016), fmsb (2019), and forcats (2018).

RESULTS
A total of 1,542,225 inpatient days were analyzed, of which 
60.4% were at hospital A. Internal medicine accounted for 
23.5% of inpatient days, critical care for 11.7%, and other units 
for 64.8%.

Overall Trends in Sleep Medication Use
There were 351,131 dispensed doses of study medications 
(13% melatonin, 43% lorazepam, and 44% zopiclone). Overall 
use of the three study medications per 1,000 inpatient days 
increased by 25.7% during the study.

Melatonin use increased by 71.3 doses per 1,000 inpatient 
days during 2013-2018, while zopiclone use decreased by 
20.4 doses per 1,000 inpatient days (Table). Lorazepam use in-
creased slightly by 3.5 doses per 1,000 inpatient days. All rate 

differences reported in the results are statistically significant 
(Appendix Table).

Unit Type Comparison
Melatonin use was highest in critical care and internal med-
icine (50.9 and 48.4 doses per 1,000 inpatient days, respec-
tively), compared with that in other units (19.3 doses per 
1,000 inpatient days). Among critical care units, melatonin 
use was highest in medical-surgical units (67.4 doses per 
1,000 inpatient days) and lower in cardiac and cardiovascular 
surgery units (24.6 and 18.3 doses per 1,000 inpatient days 
respectively). Zopiclone use was highest in critical care and 
other units (117.9 and 112.2 doses per 1,000 inpatient days, 
respectively) and lowest in internal medicine (57.0 doses per  
1,000 inpatient days).

Hospital Site Comparison
Overall melatonin use was 65.4% higher at hospital B than at 
hospital A (42.4 vs 21.5 doses per 1,000 inpatient days; Figure). 
Zopiclone use was 81.7% lower at hospital B (54.6 vs 130.0 dos-
es per 1,000 inpatient days).

When similar units were compared between hospitals, the 
trends were similar. For example, among internal medicine 

TABLE. Yearly Rate of Doses Dispensed per  
1000 Inpatient Days of three Study Medications  
from January 2013 to December 2018

Year
Doses dispensed  

per 1000 inpatient days by medication

Melatonin Zopiclone Lorazepam

2013 0.4 109.9 101.8

2014 6.5 107.5 98.4

2015 18.8 107.2 95.7

2016 35.8 96.2 87.5

2017 43.5 89.6 99.7

2018 71.7 89.5 105.3

Absolute change
(2018 vs 2013)

71.4 –20.4 3.5

FIG. Monthly rate of medication dispensing by hospital site from January 2013 
to December 2018. Each panel represents a different study medication.
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units, melatonin use was 66.7% higher at hospital B than at 
hospital A (64.4 vs 32.3 doses per 1,000 inpatient days).

DISCUSSION
During this 6-year study period of sleep medication use at 
two  academic hospitals, overall use of melatonin, zopiclone, 
and lorazepam increased by 25.7%. Melatonin increased 
from almost no use to more than 70 doses per 1,000 inpatient 
days. The increase in melatonin was not accompanied by a 
proportional decline in zopiclone, which only decreased by 
20.4 doses per 1,000 inpatient days. Lorazepam use increased 
slightly. This suggests that melatonin is not simply being 
substituted for higher-risk sleep medications and is instead 
being given to patients who might not have received sleep  
medications otherwise.

There are a few potential explanations for the disproportion-
ate increase in melatonin. Providers may be more liberal in pre-
scribing melatonin for insomnia because of perceived greater 
safety, compared with other medications. Melatonin may also 
be prescribed for delirium, despite a lack of high-quality evi-
dence.14 Interestingly, melatonin use has increased despite a 
paucity of evidence for its efficacy or safety in hospital.6 Consid-
ering the additional barriers that exist to ordering melatonin, a 
nonformulary medication at our institution, the magnitude of 
increase is even more striking.

Melatonin use was highest on internal medicine and critical 
care units. This may reflect patient differences (eg, older pa-
tients with more comorbid conditions might leave prescribers 
reluctant to use benzodiazepines), differences in the physical 
environment (eg, noise/lighting), differences in nursing practic-
es (eg, intensity of monitoring or medication administration), 
or differences in prescribing.

Melatonin use was almost twice as high at hospital B as it was 
at hospital A. While the services differ at each hospital, the re-
sults were similar when comparing the same unit type (eg, in-
ternal medicine). Internal medicine units have similar (though 
not identical) patient populations and team structures at both 
hospitals, and residents rotate between hospitals. Attendings 
and nurses are based primarily at one hospital and their practice 
patterns might differ. Geriatricians have a stronger presence at 
hospital B. Higher zopiclone use at hospital A could explain low-
er melatonin use. Lastly, improvement initiatives may have con-
tributed (eg, one unit at hospital B promoted melatonin in 2017).

LIMITATIONS
Our study has potential limitations. We studied dispensed 
rather than administered medications; however, numbers of 
doses dispensed but not administered are expected to be low 
because most unused doses are accounted for. By studying 
dispensing data, we might have underestimated the number 
of prescriptions (eg, if a patient was prescribed but refused a 
medication, this would not be captured). Our study did not ex-
amine medications after hospital discharge, although medica-
tions started in a hospital are often continued at discharge.7,15 

Our study could not determine indications for medication pre-
scribing, and melatonin and lorazepam are both used for non-
sleep indications. Our study could not differentiate between 
continuation of home medications and new prescriptions. Fi-
nally, the results may not be generalizable to other settings.

CONCLUSION
In this 6-year study of sleep medication use at two academic 
hospitals, we found that overall use of melatonin, zopiclone, 
and lorazepam increased by 25%, predominantly because of 
markedly increased melatonin use. Given the current lack of 
high-quality evidence, further research on the use of melatonin 
in hospitalized patients is needed.
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