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that are approved for nocturnal awakenings and/or prolonged 
wake time after nocturnal awakenings, all but one stipulate bed-
time administration with middle-of-the-night use being explic-
itly disapproved to minimize risk of residual sedation. In other 
words, such bedtime hypnotics are designed to be preventative 
treatments for possible nocturnal awakenings rather than ac-
tive treatments administered after nocturnal awakenings occur. 
The single hypnotic accepted by the FDA for as-needed MOTN 

Study Objectives: Although diffi culty maintaining sleep 
(DMS) is the most common nighttime insomnia symptom 
among US adults, many FDA-approved hypnotics have in-
dications only for sleep onset, stipulating bedtime admin-
istration to offset residual sedation. Given the well-known 
self-medication tendencies of insomniacs, concern arises 
that maintenance insomniacs might be prone to self-admin-
ister their prescribed hypnotics middle-of-the-night (MOTN) 
after nocturnal awakenings, despite little effi cacy-safety 
data supporting such use. However, no US data character-
ize the actual population prevalence or correlates of MOTN 
hypnotic use.
Methods: Telephone interviews assessed patterns of prescrip-
tion hypnotic use in a national sample of 1,927 commercial 
health plan members (ages 18-64) receiving prescription hyp-
notics within 12 months of study. The Brief Insomnia Question-
naire assessed insomnia symptoms.
Results: 20.2% of respondents reported MOTN hypnotic use, 
including 9.0% who sometimes used twice-per-night (once 
at bedtime plus once MOTN) and another 11.2% who some-

times used MOTN, but never twice-per-night. The remaining 
79.8% used exclusively at bedtime. Among exclusive MOTN 
users, only 14.0% used MOTN on the advice of their physician 
(52.6% of those seen by sleep medicine specialists and 42.6% 
by psychiatrists vs. 5.2% to 13.6% seen by other physicians). 
MOTN use predictors included DMS being the most bother-
some sleep problem, long duration of hypnotic use, and low 
frequency of DMS.
Conclusions: One-fi fth of patients with prescription hypnot-
ics used MOTN, only a minority on advice from their physi-
cians. Since signifi cant next-day cognitive and psychomotor 
impairment is documented with off-label MOTN hypnotic use, 
prescribing physicians should question patients about unsu-
pervised MOTN dosing.
Keywords: Insomnia, sleep maintenance, hypnotics, middle-
of-the-night, dosing, medication adherence, prevalence
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Insomnia is the most common nighttime sleep problem, and 
sleep maintenance insomnia the most common insomnia 

symptom both in the general population1 and among adults 
with clinical insomnia.2 An estimated one-fourth of all non-
institutionalized US civilians and two-thirds of US insomniacs 
report frequent sleep maintenance problems involving noctur-
nal awakenings and/or prolonged wake time after nocturnal 
awakenings.2 Although insomnia symptoms are highly vari-
able from night to night and frequently co-occur, DMS presents 
alone in roughly 20% of transiently or moderately symptomatic 
adults and 17% of insomniacs.2 DMS persists in more than 90% 
of population-based cases for at least 6 months3 and upwards 
of 70% for at least one year.4 Sleep maintenance insomnia is 
associated with a variety of impairments, including: daytime 
sleepiness3; disruptions in cognition, motor coordination, and 
mood3; decrements in perceived health2; and increased health-
care utilization.5 Sleep maintenance insomnia accounts for 
more daytime sleepiness6 and poor perceived health2 than any 
other nighttime insomnia symptom.

Despite the high prevalence of sleep maintenance insomnia, 
the indications of many widely used hypnotics currently ap-
proved by the US Food and Drug Administration specify effi ca-
cy only for sleep onset.7,8 Furthermore, among those hypnotics 
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BRIEF SUMMARY
Current Knowledge/Study Rationale: Although diffi culty maintaining 
sleep (DMS) is the most common nighttime insomnia symptom among 
US adults, many FDA-approved hypnotics have indications only for 
sleep onset and specify bedtime administration to offset next-day seda-
tion. Given the well-known self-medication tendencies of insomniacs and 
adverse cognitive and psychomotor impacts of hypnotic-related residual 
sedation, it is important to assess possible off-label MOTN use among 
maintenance insomniacs in the community.
Study Impact: The current study offers a preliminary view of real-
world MOTN hypnotic use in a national sample of insured Americans. 
Information is also provided on the distribution of insomnia symptoms 
of once-a-night MOTN users and recommendations for MOTN use by 
prescribing physicians.
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use after nocturnal awakenings to date was approved only 
very recently (http://www.fda.gov/NewsEvents/Newsroom/
PressAnnouncements/ucm281013.htm. Published November 
23, 2011. Accessed November 23, 2011).

Given that 40% to 80% of insomniacs with prominent sleep 
maintenance problems do not experience symptoms every 
night,9 and many are only symptomatic 3-4 nights a week,3 
one potentially important difference between nightly bedtime 
hypnotic use to prevent nocturnal awakening and as-needed 
MOTN use only after nocturnal awakenings occur is a dra-
matic reduction in the frequency of hypnotic use with MOTN 
dosing. Although it is difficult to know if this reduced fre-
quency of hypnotic use would have beneficial health effects, 
as documenting adverse effects of prolonged hypnotic use is 
problematic given the well-known physical and psychological 
vulnerabilities of long-term hypnotic users. It is noteworthy, 
though, within the context of that limitation that prolonged 
hypnotic use has been linked with multiple subsequent ad-
verse health outcomes.10

Hypnotics approved for bedtime use to prevent nocturnal 
awakenings have demonstrated inconsistent effects on sleep 
maintenance parameters during controlled treatment trials.8 In 
light of these inconsistent efficacy profiles, experimental stud-
ies have begun exploring efficacy-safety of MOTN dosing of 
FDA-approved (for bedtime use) hypnotics9,11-13 and investi-
gational agents.14,15 Although these studies have found MOTN 
dosing of these medications associated with improvements in 
sleep maintenance, trials involving off-label use of approved 
hypnotics have also found next-day compromises in psycho-
motor and cognitive functioning,13,16-18 especially at higher dos-
ages. Concerns have been raised that the tight controls in these 
studies may underestimate real-life adverse effects of MOTN 
use owing to patient non-compliance regarding hypnotic dosag-
es and timing of doses.17,18 For instance, studies of blood levels 
among drivers stopped for driving under the influence (DUI) in 
the United States,19 Norway,20 and Sweden21 have found high-
er-than-expected blood levels of various hypnotic drugs, sug-
gesting that hypnotic misuse involving escalated dosages and/
or improper timing of doses may be associated with impaired 
driving.22 This is consistent with other evidence that high pro-
portions of insomniacs self-medicate.23

Since many of the most widely used hypnotics approved by 
the FDA have indications that specify efficacy only for sleep 
onset symptoms, concern arises that maintenance insomniacs 
might be prone to self-administer their prescribed hypnotics 
after nocturnal awakenings despite little efficacy-safety data 
supporting off-label MOTN use. Given possible adverse short-
term impacts of off-label MOTN dosing on cognitive and psy-
chomotor functioning, possible long-term impacts of prolonged 
hypnotic use on health, and the very high prevalence of DMS, 
it is important to establish the extent of unsupervised MOTN 
hypnotic use in the population. However, we are aware of no 
community-based epidemiological data regarding the actual 
magnitude or correlates of MOTN dosing. We conducted a sur-
vey to provide basic data of this sort in a sample of insured 
employees of a large national health plan receiving hypnotic 
prescriptions during the 12 months before study. As restrictive 
conditions on recruitment imposed by the Health Plan resulted 
in a low survey response rate, caution must be used interpreting 

results. Nonetheless, the findings are useful given absence of 
other data on this issue.

METHODS

The Sample
The sample consisted of adult (ages 18-64 years) members 

of a large (over 34 million members) national US commercial 
health plan who received prescriptions for one or more FDA-
approved hypnotics at some time in the 12 months before the 
survey. The sample was restricted to fully insured members en-
rolled in the Health Plan for at least 12 months in order to allow 
claims data to be used in substantive analyses. Sample eligibil-
ity was also limited to members who provided the Plan with 
a telephone number, spoke English, and had no impairment 
that precluded their ability to be interviewed by telephone. The 
sample was selected with stratification to match the health plan 
distribution on the cross-classification of age (18-34, 35-49, 50-
64) and sex. In an effort to limit sample burden, attempts to 
contact respondent households were limited by the Health Plan 
to 2 contacts, except for a 25% subsample of households, in 
which up to 9 calls were permitted in order to obtain at least 
some information about hard-to-reach respondents. The data 
were weighted to adjust for this under-sampling of hard-to-
reach respondents.

Recruitment and Consent
Survey recruitment began with an advance letter sent to a 

probability sample of Plan members meeting eligibility require-
ments explaining that the survey was designed “to better un-
derstand how sleep problems affect the daily lives of people,” 
that respondents were randomly selected, that responses were 
confidential, that participation was voluntary and would not af-
fect health care benefits, and that a $20 incentive was offered 
for participation among eligible respondents. A toll-free num-
ber was included for respondents who wanted to ask questions 
or opt out. Following initial phone contact, verbal informed 
consent was obtained before beginning interviews. The Human 
Subjects Committee of the New England IRB (www.neirb.com) 
approved these recruitment, consent, and field procedures.

Measures
The survey consisted of two parts. All respondents were ad-

ministered Part I, which asked them to specify when during the 
course of the evening or night they used their sleep medication(s) 
in the past 12 months. Part II of the survey was then adminis-
tered only to (i) all Part I respondents who acknowledged using 
FDA-approved hypnotics after nighttime waking in order to re-
sume sleep, but who never used hypnotics twice in one night (i.e., 
both at bedtime to get to sleep and also after waking at night to 
resume sleep), whom we refer to throughout this paper as once-
per-night MOTN users, and (ii) a random 20% subsample of Part 
I respondents who reported using sleep medications exclusively 
at bedtime, whom we refer to as exclusive bed-time users. We 
excluded from Part II all those who ever used both at bedtime to 
get to sleep and also after waking at night to resume sleep, whom 
we refer to as twice-per-night MOTN users. The Part II data were 
weighted so that the exclusive bedtime users received a weight of 
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5 (i.e., the reciprocal of 20%) to adjust for their under-sampling 
into Part II, making the weighted Part II sample representative of 
all once-per-night MOTN users or exclusive bedtime users.

In addition to assessing patterns of hypnotic use, the Part II 
survey examined insomnia symptoms using the Brief Insom-
nia Questionnaire (BIQ),24 a self-report measure of insomnia 
symptoms without diagnostic hierarchy rules or organic ex-
clusion rules that has been validated for use in telephone sur-
veys. As respondents were by definition treated insomniacs, 
BIQ questions asked how frequently they would have each of 
4 nighttime sleep problems if they were unable to use sleep 
medications: difficulty initiating sleep (DIS), difficulty main-
taining sleep (DMS), early morning awakening (EMA), and 
non-restorative sleep (NRS). This was done by prefacing the 
questions with the following instruction: Imagine that you 
were unable to take your sleep medicine at all. We then asked 
respondents to estimate about how many nights out of 7 in a 
typical week they would have problems falling asleep, have 
problems remaining asleep throughout the night, wake up be-
fore you wanted to, and wake up still feeling tired or unrested if 
they were unable to take sleep medicine. Follow-up questions 
to positive responses then probed for information about typical 
duration (e.g., how many minutes or hours it would typically 
take them to fall asleep). Respondents reporting more than one 
of these sleep problems were asked which one was most both-
ersome. Respondents were also asked about the duration and 
frequency of their hypnotic use. MOTN users were additionally 
asked about frequency of this use. Finally, all Part II respon-
dents were administered a battery of standard sociodemograph-
ic questions. The complete text of the interview is posted at 
http://www.hcp.med.harvard.edu/wmh/AIS_Study.php.

Analysis Methods
Given the low response rate, analysis began by comparing 

respondents to non-respondents on key characteristics available 
from health plan records. This was done with simple cross-tab-
ulations. A post-stratification weight using the regression-based 
propensity score method25 was then used to correct for sig-
nificant differences between respondents and non-respondents 
on these variables prior to carrying out substantive analyses. 
Cross-tabulations with these weighted data were then used to 
estimate the prevalence of MOTN use in the Part I sample (all 
of whom, as noted above, received prescriptions for ≥ 1 FDA-
approved hypnotic(s) in the past 12 months), while means were 
calculated to estimate the proportion of all instances of hyp-
notic use that occurred at bedtime versus MOTN. Cross-tabu-
lations and multiple logistic regression analysis were then used 
in the weighted Part II sample (which, as noted above, included 
once-per-night MOTN users and exclusive bedtime users, but 
excluded twice-per-night MOTN users) to study the correlates 
of once-per-night MOTN use versus exclusive bedtime use. Lo-
gistic regression coefficients and their standard errors were ex-
ponentiated for ease of interpretation and are reported as odds 
ratios (ORs) with 95% confidence intervals. As survey data are 
weighted, the design-based Taylor series linearization method26 
implemented in the SAS 9.2 software system27 was used to es-
timate standard errors of coefficients and to calculate F tests 
and Wald χ2 tests. Standard errors of prevalence estimates are 
reported in parentheses in the text to the right of the prevalence 

estimates. Statistical significance was consistently evaluated 
using 0.05-level two-sided tests.

RESULTS

The Survey Cooperation Rate
The survey cooperation rate among resolved cases (i.e., the 

rate of survey completion among target respondents with known 
working telephone numbers who were reached and whose status 
was resolved as either completers or refusers, excluding respon-
dents who were never reached and those who were reached but 
remained unresolved when data collection ended) was 40.7% 
(Table 1). This is comparable to the cooperation rates found in 
major government telephone surveys. For example, the 2009 
CDC Behavioral Risk Factor Surveillance Survey28 had a coop-
eration rate, calculated in the same way as here, of 43.1% (ftp://
ftp.cdc.gov/pub/Data/Brfss/2009_Summary_Data_Quality_
Report.pdf; Accessed September 28, 2011).

It should be noted, though, that the Health Plan imposed 
rather restrictive conditions on the recruitment process, as any 
potential respondent household that was reached twice without 
obtaining a resolution (an interview, a refusal, or a confirmation 
of ineligibility) could not be contacted a third time. Unresolved 
cases included those in which the target respondent was not at 
home or said it was an inconvenient time to be interviewed. 
Since Plan restrictions on number of phone contacts prevented 
follow-up with many unresolved cases, the survey response rate 
(i.e., the proportion of all households we attempted to contact 
that yielded an interview exclusive of those known not to be eli-
gible) was only 11.6%. This is much lower than response rates 

Table 1—The distribution of survey response dispositions 
I. Number of subscribers for whom contact was attempted

A. Non-working number 4,106
B. Maximum calls were made without a resolution*

a. No household contact  4,502
b. Household contact  7,315
c. Total maximum calls 1,817

C. Refusal 
a. Before starting interview 2,591
b. After starting interview 218
c. Total refusals  2,809

D. Interview   1,927
II. Cooperation and response rates 

A. Cooperation rate†  40.7
B. Response rate‡  11.6

*By the term “resolution” we mean either a refusal or a completed 
interview. †The cooperation rate was calculated among resolved cases 
and equals the number of interviews divided by the sum of interviews 
and refusals. This is equivalent to the American Association of Public 
Opinion Research (AAPOR) Formula 3 definition of the cooperation 
rate (http://www.aapor.org/Response_Rates_An_Overview1.htm). ‡The 
response rate was calculated in the total sample and equals the number 
of interviews, refusals, and maximum calls. This is equivalent to the 
American Association of Public Opinion Research (AAPOR) Formula 1 
definition of the response rate (http://www.aapor.org/Response_Rates_
An_Overview1.htm).
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obtained in surveys in which no such limitations on number of 
contact attempts are imposed.

Comparisons between Respondents and Non-
Respondents

The 1,927 respondents who completed the Part I survey (in-
cluding both the subsample administered the Part II survey and 
the subsample administered only the Part I survey) were com-
pared to non-respondents on key characteristics available from 
Health Plan records, including sociodemographics (age, sex), 
geographic information obtained by matching the zip code of 
household residence with Census data (region of the country, 
urbanicity, and median household income in the Block Group of 
residence), and global illness severity in the 12 months before 
interview as assessed by the Deyo-Charlson score.29 Respon-
dents were somewhat older than non-respondents, somewhat 
more likely to be female and to live either in the Midwest or 
South, and less likely to live in the West or in major metropoli-
tan areas. Respondents also lived in zip code areas with lower 
incomes than non-respondents. (Detailed results are available 
on request.) Finally, respondents had higher global illness se-
verity than non-respondents. As noted in the section on analysis 
methods, a weight was imposed on the respondent data to adjust 
for these differences between respondents and non-respondents.

Prevalence of MOTN Hypnotic Use
While 79.8% (1.1) of Part I respondents, representing all hyp-

notic users, reported that they were exclusive bedtime users, the 
other 20.2% (1.1) reported being MOTN users (Table 2). The 
latter include 11.2% (0.8) once-per-night MOTN users (2.1% 
[0.4] exclusively MOTN and 9.1% [0.8] sometimes at bedtime 
and other times MOTN) and 9.0% (0.8) twice-per-night MOTN 
users. As noted above in the section on analysis methods, the 
parenthetical entries to the right of the prevalence estimates are 
the standard errors of these estimates.

The health plan from which we selected the survey sample 
reported that 2.6% of members in the 18- to 64-year age range 
had a prescription sleep medication at some time in the 12 
months before the survey. If we assume provisionally that this 
rate applies to the total US population in the age range of the 
sample and that the sample estimate that 20.2% of prescription 
hypnotic users use MOTN applies equally to other hypnotic us-
ers in the US population, then the total of such MOTN users in 
the population ages 18-64 would be approximately 1 million 

Americans (95% CI: 800,000-1,200,000), with once-per-night 
MOTN users representing approximately 550,000 (95% CI: 
450,000-650,000) Americans in the same age range.

Comparison of Once-per-Night MOTN Users with 
Exclusive Bedtime Users

MOTN users in the Part I sample did not differ significant-
ly from exclusive bedtime users in average age (F2,1924 = 2.0, 
p = 0.13), percent females (F2,1924 = 4.9, p = 0.08), or the spe-
cialty of the physician who most recently prescribed their sleep 
medication (F2,1924 = 0.2-1.4, p = 0.49-0.91; Table 3). However, 
mean number of years of hypnotic use was significantly longer 
for MOTN users (5.5 years for once-per-night MOTN users and 
6.2 years for twice-per-night MOTN users) than for exclusive 
bedtime users (4.3 years; F2,1924 = 9.8, p < 0.001). MOTN us-
ers also differed significantly from exclusive bedtime users in 
frequency of hypnotic use. Frequency of use was significantly 
lower among once-per-night MOTN users (means of 9.2 nights 
in the past month and 105.6 in the past 12 months) than exclu-
sive bedtime users (means of 12.4 nights in the past month, 
F1,1925 = 14.4, p < 0.001; and 155.0 in the past 12 months, 
F1,1925 = 28.1, p < 0.001), but significantly higher among twice-
per-night MOTN users than exclusive bedtime users (means of 
18.1 nights in the past month and 228.6 in the past 12 months, 
F1,1925 = 22.1-28.1, p < 0.001; Table 3).

In the Part II sample, once-per-night MOTN users were 
asked how many times they used MOTN in the past month (30 
nights). The mean was 2.8 (0.4) compared to the 9.2 mean for 
overall monthly use. This means that the majority (70%) of use 
among once-per-night MOTN users is at bedtime rather than 
MOTN.

Doctor Recommendations and Personal Rules for 
Once-per-Night MOTN Use

Only a small minority of once-per-night MOTN users (14.0% 
[2.9]) reported that the doctor who prescribed their sleep medi-
cine advised them to use it in the middle of the night to resume 
sleep. However, the proportion of patients reporting such direc-
tions for use varies significantly by type of provider (χ2

4 = 20.5, 
p < 0.001), due to much higher proportions of reported doctor 
advice to use MOTN among once-per-night MOTN users treat-
ed by a sleep medicine specialist (52.6% [35.3]) or psychiatrist 
(42.6% [13.3]) than by a primary care doctor (9.6% [2.9]), pain 
specialist (13.6% [7.5]), or other doctor (5.2% [5.2]).

The vast majority of once-per-night MOTN users (86.0% 
[2.6]) reported having a personal rule for MOTN use. By far 
the most common rules either involved amount of time left in 
bed, such as not using MOTN unless expecting to be in bed 
≥ 6 h after taking the medication (69.5% [3.5]) and/or involved 
next-day demands (such as not using MOTN unless it was pos-
sible to sleep in the next morning (73.2% [3.5]). Presence vs. 
absence of a rule for use was not significantly related to wheth-
er or not MOTN use was based on doctors’ advice (t = 1.8, 
p = 0.071). Nor was presence vs. absence of a rule significantly 
related either to frequency of MOTN use (3.4 [0.5]/month with 
a rule vs. 4.6 [1.6]/month without a rule; t = 0.7, p = 0.48) or 
to the mean individual-level proportion of overall hypnotic use 
that was MOTN (44.4% [3.4] with a rule vs. 48.6% [10.3] with-
out a rule; t = 0.4, p = 0.70).

Table 2—Distribution of exclusive bedtime and MOTN 
hypnotic use in the Part I sample (n = 1,927) 

% (SE)
Exclusive bedtime users 79.8 (1.1)
MOTN users

Twice-per-night MOTN users 9.0 (0.8)
Once-per-night MOTN users 11.2 (0.8)

Exclusively MOTN 2.1 (0.4)
Sometimes bedtime, other times MOTN 9.1 (0.8)

Total MOTN users 20.2 (1.1)
Total sample 100.0 (–)
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Nighttime Sleep Problems among Exclusive Bedtime 
versus Once-per-Night MOTN Users

Types of sleep problems were assessed only in the Part II 
sample. NRS was the most commonly reported nighttime sleep 
problem (reported by 63.8% of Part II respondents), followed 
by DMS (59.4%), DIS (53.7%), and EMA (47.3%; Table 4) 
The sum of these 4 percentages is greater than 100%, which 
means that the typical respondent with sleep problems had 
more than one symptom. However, only 81.2% of respondents 
reported any of these 4 symptoms, the remaining 18.8% report-
ing that feeling tired during the day was their only sleep prob-
lem. DIS was reported as the most bothersome sleep problem 
by the largest proportion of respondents (46.1%) followed by 
DMS (30.1%), NRS (17.4%), and EMA (5.3%).

The proportion of respondents in Part II of the sample who 
are once-per-night MOTN users is 12.3%. (This is higher than 
the 11.2% in Table 2 because twice-per-night MOTN users 
were included in the Table 1 calculation but are excluded in 
Part II of the sample.) This proportion is higher among respon-
dents in the Part II sample who reported EMA (14.3%) than 

other nighttime sleep problems (10.1% to 11.8%; Table 4). 
The situation is somewhat different in the subsamples of re-
spondents who reported specific sleep problems as their most 
bothersome, where the highest proportions with once-per-night 
MOTN use are among those whose most bothersome problems 
are either EMA (20.6%) or DMS (15.4%). The proportions of 
once-per-night MOTN use are much lower among those whose 
most bothersome problems are DIS (8.6%) or NRS (8.4%).

Predictors of MOTN Use
A logistic regression analysis was carried out among Part II 

respondents to examine significant predictors of once-per-night 
MOTN use from among the variables considered previously. 
Respondents who reported that DMS was their most bother-
some sleep problem had a significantly elevated OR (95% CI) 
of once-per-night MOTN use (1.9 [1.2-3.1], p = 0.011), indi-
cating that those for whom DMS was most bothersome were 
nearly twice as likely as others to use once-per-night MOTN 
rather than exclusively at bedtime (Table 5). Number of years 
since starting hypnotic use also had a significantly elevated 

Table 3—Sociodemographic and treatment profiles of exclusive bedtime users, once-per-night MOTN users, and twice-per-night 
MOTN users in the Part I sample (n = 1,927) 

Exclusive
bedtime users

Est (SE)

MOTN users
Total

Est (SE) F2,1924

Once per night
Est (SE)

Twice per night
Est (SE)

Age, mean 47.5 (0.3) 49.2 (0.8) 47.3 (1.1) 47.7 (0.3) 2.0
Female, % 62.0 (1.5) 61.2 (3.9) 51.7 (4.6) 61.0 (1.3) 4.9
Specialty of prescribing physician, %

Primary care* 73.0 (1.3) 73.4 (3.6) 69.8 (4.1) 72.8 (1.2) 0.6
Sleep medicine 1.8 (0.4) 1.7 (1.0) 1.3 (0.8) 1.7 (0.4) 0.2
Psychiatrist 11.1 (0.9) 11.4 (2.8) 14.8 (3.2) 11.5 (0.9) 1.4
Pain specialist  6.5 (0.7) 6.5 (1.6) 8.1 (2.3) 6.6 (0.6) 0.6
All others   7.6 (0.7) 7.0 (2.1) 6.0 (2.2) 7.4 (0.7) 0.4

Number of years of hypnotic use, mean 4.3 (0.1) 5.5 (0.5) 6.2 (0.5) 4.6 (0.1) 9.8†

Number of nights used in the…
Past month, mean  12.4 (0.4) 9.2 (0.8) 18.1 (1.2) 12.6 (0.3) 21.5†

Past 12 months, mean  155.0 (4.1) 105.6 (8.4) 228.6 (13.1) 156.2 (3.7) 32.6†

n‡ 1,546 207 174 1,927

*Including reports of primary care, family practice, internal medicine, and OBGYN. †Significant difference across the three subsamples at the 0.05 level, two-
sided test. ‡Unweighted sample sizes.

Table 4—Distribution of sleep problems and proportional once-per-night MOTN medication use by type of sleep problem in the 
Part II sample* (n = 510)

Reported as a problem
% (SE)

Reported as the 
worst problem

% (SE)

Once-per-night MOTN 
use among people 
with this problem

%  (SE)

Once-per-night MOTN use 
among people with this 

most bothersome problem 
%  (SE)

Difficulty initiating sleep (DIS) 53.7 (3.0) 46.1 (3.0) 10.1 (1.4) 8.6 (1.7)
Difficulty maintaining sleep (DMS) 59.4 (3.0) 30.1 (2.7) 11.8 (1.4) 15.4 (2.5)
Early morning awakening (EMA) 47.3 (3.0) 5.3 (1.2) 14.3 (1.8) 20.6 (7.0)
Non-restorative sleep (NRS) 63.8 (2.9) 17.4 (2.1) 11.3 (1.3) 8.4 (2.1)
Any of 4 sleep problems 81.2 (2.5) 98.9 (1.7)† 12.1 (1.2) 17.5 (2.6)

*The sample includes 303 exclusive bedtime users (weighted up by 5 to reflect the under-sampling of such cases in the Part II survey) plus the 207 once-per-
night MOTN users. †The remaining respondents said that they could not pick any one worst sleep problem.



666Journal of Clinical Sleep Medicine, Vol. 9, No. 7, 2013

T Roth, P Berglund, V Shahly et al

OR (95% CI) with once-per-night MOTN use (1.1 [1.0-1.1], 
p = 0.014). Number of nights per week respondents typically 
experienced nighttime awakenings in the absence of medica-
tion, in comparison, was inversely related to once-per-night 
MOTN use (0.8 [0.7-0.9], p = 0.002). The other predictors con-
sidered in the analysis (number of nights per week with early 
morning waking, number of nighttime awakenings on nights 
when they occur, mean overall time awake at night) were all 
insignificant (χ2

1 = 0.1-2.5, p = 0.11-0.69).

DISCUSSION

No previous research exists on the epidemiology of MOTN 
use in the general population. Such research is warranted, 
though, given the high prevalence and persistence of sleep 
maintenance insomnia and the suspicion that off-label MOTN 
use is common. The current results are the first systematic 
large-scale survey data to estimate the prevalence of MOTN 
hypnotic use in any detail. Although the external validity of 
findings is limited by a low response rate and the fact that the 
sample was restricted to insured people in the age range 18-64, 
results nonetheless provide a preliminary view of real-world 
MOTN hypnotic use patterns in the community.

Within the context of these sample constraints, the results 
suggest that approximately one-fifth of hypnotic users in the 
age range of 18 to 64 years use hypnotics off-label in the middle 
of the night to resume sleep. Nearly half of these MOTN us-
ers take hypnotics twice in the same night. The data also sug-
gest that once-per-night and twice-per-night MOTN users are 
quite different, in that the former use hypnotics significantly 
less frequently than exclusive bedtime users while the latter use 
hypnotics significantly more frequently than exclusive bedtime 
users. We were unable to make more detailed comparisons of 
once-per-night versus twice-per-night MOTN users because the 
latter were excluded from Part II of the survey, but we were 
able to compare once-per-night MOTN users with exclusive 
bedtime users. The fact that once-per-night MOTN users take 
hypnotics at bedtime less often than exclusive bedtime users 
(averages of 6.4 nights/month vs. 12.4 nights/month, respec-
tively) is indirectly consistent with the suggestion in the intro-

duction that PRN dosing options could lead to a reduction in 
nightly hypnotic use among patients with a primary concern 
about DMS.9 However, the fact that once per month MOTN 
users have a longer duration of use than exclusive bedtime us-
ers might indicate an opposite long-term effect. Causal inter-
pretations of these naturalistic associations are inappropriate, 
though, and can only be confirmed by controlled studies.

That twice-per-night MOTN users had much higher num-
bers of uses (an average of 18.1 nights/month compared to 
12.4 nights/month among exclusive bedtime users) might be 
due to them having more complex insomnia (e.g., high rates 
of both DIS and DMS). Alternatively, one might speculate that 
twice-per-night MOTN users take hypnotics at bedtime with 
the intent of being able to sleep through the night, and when 
they awaken, despite having taken the medication at bedtime, 
they re-medicate. This possibility is consistent with our finding 
that twice-per-night MOTN users have been taking hypnotics 
for a longer duration than exclusive bedtime users. Although 
laboratory studies suggest that tolerance and dose escalation is 
not a significant issue with hypnotics,23 it may be that long-term 
users habituate to the sedative effects of prescription hypnotics 
and experience “breakthrough” sleep maintenance symptoms, 
which then need a second medication dosing for adequate cov-
erage. Such speculations, however, extend beyond the data 
available here.

We found that the vast majority of once-per-night MOTN 
users switch between bedtime use and MOTN use, with MOTN 
use occurring much less often than bedtime use (on average of 
2.8 MOTN uses/month compared to an average of 6.4 bedtime 
uses/month). Frequency of MOTN use among patients who use 
twice a night was not determined, as they were not included in 
Part II of the survey. However, as twice-per-night MOTN dos-
ing occurs much more frequently than once-per-night MOTN 
dosing (an average of 18.1 in the past 30 days among twice-
per-night MOTN users compared to 9.2 among once-per-night 
MOTN users) and are almost as numerous as once-per-night 
MOTN users (9.0% vs. 11.2% of all hypnotic users), it is not 
implausible that the rate of overall MOTN use among twice-
per-night MOTN users in the age range of the sample might 
accumulate to twice that of once-per-night MOTN users. This 
would put the total annual number of MOTN uses in this age 
range in the country as a whole at well over 50 million if we 
assumed that sample estimates apply to the total population and 
that the proportion of the population using prescription hypnot-
ics is consistent with previous national estimates.30-32

This high estimated rate of off-label MOTN use is per-
haps expectable in light of broader evidence that insomniacs 
frequently use alcohol, over-the-counter medications, and a 
variety of prescription medications other than hypnotics to self-
medicate their sleep problems,33 along with evidence that sleep 
maintenance insomniacs are particularly prone to self-medica-
tion.34 We found that only a small proportion of once-per-night 
MOTN users (14.0%) reported that their MOTN use was on 
the advice of a physician, although this physician advice was 
reported by patients to be much more common among once-
per-night MOTN users treated by a sleep medicine specialist 
or psychiatrist than by other practitioners. Being mindful that 
this result is based on patient self-report, it is possible that spe-
cialists in sleep medicine and psychiatry are more sophisticated 

Table 5—Predictors of once-per-night MOTN medication 
user versus exclusive bedtime use in the Part II sample* 
(n = 510)

OR (95% CI)
Number of nights with DMS in a typical week in the 
absence of medication 

0.8 (0.7-0.9)†

Number of minutes awake on a typical DMS night 1.0 (0.9-1.1)
Number of times awakening/night on a typical DMS 
night 

0.9 (0.8-1.0)

Number of nights with EMA in a typical week in the 
absence of medication 

1.1 (1.0-1.2)

Number of years since first starter to take hypnotics 1.1 (1.0-1.1)†

DMS reported as most bothersome sleep problem 1.9 (1.2-3.1)†

*Based on a multivariate logistic regression equation comparing 
n = 207 once-per-night MOTN users with n = 303 exclusive bedtime 
users.†Significant at the 0.05 level, two-sided test.
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than other practitioners regarding sleep psychopharmacology, 
more familiar with newer short-acting hypnotic agents, and 
more comfortable prescribing them for MOTN use. However, 
such speculations are beyond the scope of the current data. One 
thing is clear, though, regarding the implications of the overall 
low rate of physician recommendation in light of the potential 
adverse effects of off-label MOTN hypnotic use: that prescrib-
ing physicians should routinely ask patients with hypnotic pre-
scriptions about possible MOTN use and caution them against 
off-label MOTN use. Although we are aware of no controlled 
studies on the effects of such an intervention, experimental 
studies of the basic psychological processes underlying treat-
ment adherence suggest that physician efforts to help patients 
understand the rationale for discouraging off-label hypnotic use 
could lead to substantial reductions.35

Comparison of once-per-night MOTN users with exclusive 
bedtime users found only three significant correlates: DMS as 
a most bothersome sleep problem, long duration of hypnotic 
use, and low weekly frequency of DMS. The first two of these 
three associations are easily interpreted, as we might expect pa-
tients to be more aggressive in self-medicating problems they 
consider most bothersome and as they become more familiar 
with medication effects over time. It is somewhat more diffi-
cult to understand the finding that frequency of DMS is lower 
among MOTN users than exclusive bedtime users. This might 
be a chance finding in the many comparisons made here, or sug-
gest either an especially high rate of habituation among chronic 
maintenance insomniacs or a lower severity threshold for self-
medication among MOTN users than other hypnotic users, per-
haps due to the intermittent character of symptoms. Evidence 
consistent with the possibility of lower symptom tolerance has 
been reported in a study of predictors of sham self-medication,34 
but future research is needed to determine the extent to which 
this accounts for the association of MOTN use with low DMS 
frequency. Future research is also needed to examine other pre-
dictors of off-label MOTN use, such as the presence and sever-
ity of comorbid physical and mental disorders.
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