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Study Objectives: Taking hypnotic agents 30 min before bedtime is the usual suggested administration time, but some patients report dissatisfaction with 
their sleeping pills. We investigated whether the timing of sleeping pill administration influences patient subjective satisfaction with these drugs.
Methods: One hundred twelve patients with primary insomnia currently taking benzodiazepine or nonbenzodiazepine gamma-aminobutyric acid (GABA) 
agonists as sleeping pills were selected. The time of administration for their sleeping pills, bedtime, sleep onset time, and wake up time were obtained from 
their medical records. Subjects were also categorized into satisfied or dissatisfied groups.
Results: Hypnotic agents administration time (p < 0.001) and bedtime (p < 0.001), but not sleep onset or wake up time, occurred later in the night in the 
satisfied group. The durations from administration of pills to sleep onset (33.6 ± 20.7 min) and to wake up time (7.2 ± 1.2 h) were significantly shorter in 
the satisfied group when compared to the dissatisfied group (135.9 ± 73.4 min and 9.3 ± 1.5 h for time to sleep onset and wake up, respectively). Logistic 
regression analysis revealed that patient subjective satisfaction with hypnotic agents could be predicted by a short duration from administration of pills to 
sleep onset (odds ratio = 0.01; 95% confidence interval [0.001–0.09]) and a short duration from administration of pills to wake up time (0.53; [0.31–0.89], 
F = 49.9, p < 0.001).
Conclusions: Taking sleeping pills at a later time and a shorter interval between pill administration and wake up time may increase patient subjective 
satisfaction with hypnotic agents. We propose that physicians advise patients to take sleeping pills approximately 7 h before their usual getting-out-of-bed 
time instead of the current standard of 30 min before bedtime.
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INTRODUCTION

When physicians prescribe sleeping pills to patients with in-
somnia, they usually advise that these pills be taken 30 min 
before bedtime. Patients are also often generally aware of this 
guideline. Some studies have reported that administration of 
sleeping pills 30 min before bedtime shortens sleep latency 
and increases total sleep time.1–3 Numerous studies have de-
fined normal sleep onset latency as less than 30 min,4–6 and 
clinical practice guidelines for insomnia also state that 30 min 
is an optimal length of time for sleep latency.7 In one study, a 
sleep latency of 31 min was found to be the most defensible 
quantitative criteria for insomnia.8

The typical 30-min guideline for administration of sleeping 
pills is generally helpful to patients with insomnia, but some 
patients complain that they do not fall asleep when using these 
drugs in this way. When hypnotics are not satisfactory, pa-
tients often want to increase the dosage to achieve better sleep 
quality. Physicians also tend to prescribe a higher dosage of 
hypnotics or switch to other medications when patients report 
dissatisfaction. It has been previously reported that 5% of the 
general population in South Korea were given at least one hyp-
notic tablet (zolpidem or triazolam) daily, and 0.6% took at least 
two tablets daily.9 If other sedative medications such as benzo-
diazepines, antidepressants, antihistamines, antipsychotics, or 
melatonin agonists are included, these percentages would most 
certainly increase. Higher dosages or multiple medications are 
likely to increase the risk of falls, daytime somnolence, sleepy 
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driving, and drug abuse and dependency.10–12 Thus, it is impor-
tant to understand other possible reasons for poor responses to 
these medications.

When physicians ask patients when they usually take their 
sleeping pills, most commonly respond 30 min before bedtime 
rather than give the precise time. Although most patients take 
hypnotics about 30 min prior to bedtime, this could be anywhere 
between 20:00 and 24:00. This means that patients with insom-
nia usually take sleeping pills 30 min before the time when they 
desire to go to bed, not the time when they should go to bed 
based on their sleep-wake cycle. We hypothesized that the exact 
time when patients take their sleeping pills may influence the 

BRIEF SUMMARY
Current Knowledge/Study Rationale: Most insomnia patients 
usually take sleeping pills 30 min before the time when they desire 
to go to bed, not the time when they should go to bed based on their 
sleep-wake cycle. The exact time when patients take their sleeping 
pills may influence the efficacy of these hypnotics. This study was 
done to investigate the impact of timing on the effectiveness of 
sleeping pills and patient subjective satisfaction with these drugs.
Study Impact: Patients who were satisfied with their sleeping pills 
tended to take these hypnotic agents later in the evening than those 
who were not satisfied. Patients in the satisfied group also spent 
only 7.2 h until wake up in the morning after taking their sleeping 
pills, whereas patients in the dissatisfied group spent 9.3 h. We 
propose that physicians advise patients to take benzodiazepine or 
nonbenzodiazepine GABA agonists sleeping pills 7 h before their 
getting- out-of-bed time rather than 30 min before bedtime.
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efficacy of these hypnotics. The aim of this study was to inves-
tigate the effect of timing on the effectiveness of sleeping pills 
and patient subjective satisfaction with these drugs.

METHODS

Subjects and Assessments
Subjects were selected from patients who visited the sleep 
clinic in the Department of Psychiatry at the Asan Medical 
Center, Seoul, South Korea, between July and December 2014. 
The study protocol was approved by the Institutional Review 
Board of the Asan Medical Center. Subjects were included in 
this study if they received a diagnosis of primary insomnia 
and had been taking sleeping pills including benzodiazepine 
or nonbenzodiazepine gamma-aminobutyric acid (GABA) 
agonists (zolpidem, the only nonbenzodiazepine GABA ago-
nist available in South Korea). All participants underwent a 
full history and psychiatric examination by a psychiatrist and a 
sleep specialist (SC), and received a new diagnosis of primary 
insomnia according to the diagnostic criteria of the Interna-
tional Criteria for Sleep Disorders, Second Edition.

Patients were excluded if they had (1) the presence of con-
current major psychiatric conditions such as major depressive 
disorder or anxiety disorder; (2) the presence of other concur-
rent sleep disorders such as circadian rhythm sleep disorder, 
restless legs syndrome, or periodic limb movements during 
sleep; (3) snoring, apneic symptoms, or severe daytime sleepi-
ness suggestive of obstructive sleep apnea syndrome; (4) major 
medical or neurological diseases that can induce severe pain 
during the night or impair mobility and daily activities; (5) 
experienced cognitive-behavioral therapy (CBT) for insomnia 
prior to visiting our clinic; (6) usually spent over 30 min ly-
ing in bed during daytime; or (7) taking other psychotropic 
medication, such as trazodone, mirtazapine or antipsychotics, 
or melatonin agonist as sleeping pills.

When patients visit our clinic, we asked the following ques-
tions: “How many tablets of sleeping pills per day are you tak-
ing now?” “Are you satisfied with your sleeping pills to induce 
your sleep?” “What is the usual time to take sleeping pills?” 
“What is your usual bedtime?” “What is your usual time to fall 
asleep?” “What is your usual time to finally get out of bed in 
the morning?” We reviewed all study patient medical records 
retrospectively to acquire information that was routinely ob-
tained in our sleep clinic. We categorized patients into satis-
fied or dissatisfied groups according to their answers regarding 
sleeping pills.

Calculating the Time and Duration Variables
We calculated the time and duration variables (Table 1) us-
ing this information. Patient time variables were obtained by 
averaging the usual times reported; (i.e., if a patient answered 

“I take sleep pills usually between 21:00 and 21:30”, then we 
calculated this time as 21:15). We transformed time variables 
into numeric variables because minutes vary from 0 to 60. Fif-
teen minutes (one quarter of 1 h) was transformed into 0.25 
(one quarter) and 30 min (half of 1 h) was 0.50 (i.e., 22:15 was 
transformed into 10.25, and 23:30 into 11.50). Using these data, 

we defined new sleep indices such as duration from adminis-
tration of pills to bedtime (PTB), duration from administration 
of pills to sleep onset time (PTS), and duration from adminis-
tration of pills to wake up time (exactly, finally get-out-of-bed 
time) (PTW). Duration variables were calculated using numer-
ically transformed time variables.

Calculating the Number of Tablets of Equivalent 
Hypnotic Agents
We defined the number of tablets of equivalent hypnotic agents 
(TEQ) in this study. Equivalent doses of each medication was 
calculated as follows13: alprazolam (0.25 mg), bromazepam (3 
mg), clonazepam (0.25 mg), diazepam (5 mg), lorazepam (0.5 
mg), triazolam (0.25 mg), and zolpidem (10 mg of immediate-
release form and 12.5 mg of extended-release form). We calcu-
lated the TEQ by summing the number of prescribed tablets of 
sleeping pills per day. For example, if a subject was prescribed 
0.125 mg of triazolam, 5 mg of zolpidem immediate-release 
form, or 6.25 mg of zolpidem extended-release form, the TEQ 
would be 0.5. If a subject was prescribed 0.25 mg of triazolam 
and 5 mg of zolpidem immediate-release form at the same time, 
the TEQ would be 1.5.

Statistical Analysis
Statistical analyses were performed with SPSS version 19.0 
for Windows (IBM Corp., Armonk, NY, USA). Data are sum-
marized as the means ± standard deviation (SD). Significance 
was defined as p < 0.05 in two-tailed tests for all analyses. A 
Student t-test for continuous variables and a chi-square test 
for categorical variables were performed for between group 
analyses. A Pearson correlation analysis was performed to ex-
plore the association among patients’ clinical characteristics. A 
logistic regression model was used to explore what variables 
may predict patient subjective satisfaction with sleeping pills. 
A receiver operating characteristic (ROC) curve was plotted 
for patient satisfaction in accordance with the PTW.

RESULTS

Among 180 patients with primary insomnia who visited our 
sleep disorder clinic, 68 patients were excluded due to insuf-
ficient records, using mirtazapine, trazodone, or antipsychotics, 
previously experiencing CBT for insomnia, or spending over 
30 min lying in bed during daytime. A total of 112 subjects 
were included in this study. Among these cases, 58 patients 
(52%) reported satisfaction with their sleeping pills. There was 
no statistical differences in sex or age balance between the sat-
isfied and dissatisfied subjects (Table 1). The mean administra-
tion time for sleeping pills was 23:11 in the satisfied group and 
21:16 in the dissatisfied group, and the mean bedtime was 23:22 
in the satisfied group and 21:47 in the dissatisfied group. Among 
the time variables, the pill administration time (p < 0.001) and 
bedtime (p < 0.001) occurred later in the evening in the satis-
fied group when compared to the dissatisfied group, but there 
were no significant differences in sleep onset time (p = 0.22) 
or wake up time (p = 0.54) between the two groups (Figure 1). 
Among the duration variables, patients in both group followed 
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the general guidance of taking sleeping pills around 30 min be-
fore bedtime (PTB, 10.3 versus 31.3 min, p < 0.001), despite 
a significant difference. The duration from administration of 
pills to sleep onset (PTS, 33.6 versus 135.9 min, p < 0.001), the 
duration from administration of pills to wake up time (PTW, 
7.2 versus 9.3 h, p < 0.001), and the total time in bed (7.1 versus 
8.8 h, p < 0.001) were all significantly shorter in the satisfied 
group when compared to the dissatisfied group. The TEQ taken 
did not differ between the two groups (p = 0.29).

Correlation analyses revealed that age was positively cor-
related with sleep latency; however, the TEQ was negatively 
correlated with sleep onset time (Table 2). Logistic regres-
sion analyses (Table 3) revealed that the duration from ad-
ministration of pills to sleep onset (odds ratio [OR] = 0.01; 
95% confidence interval [CI] = 0.001–0.09) and the duration 
from administration of pills to wake up time (OR = 0.53; 
95% CI = 0.31–0.89) were two significant variables that can 
predict a patient’s subjective satisfaction with their sleeping 
pills (F = 49.9, p < 0.001).

The ROC analysis was done to decide the appropriate PTW 
for patient satisfaction (Figure 2). When we defined the appro-
priate PTW ≤ 7 h, 86% of patients (32/37) were satisfied among 
subjects who had PTW ≤ 7 h, and 35% of patients (26/75) were 
satisfied among subjects with PTW > 7 h. When we defined 
the appropriate PTW ≤ 8, 85% of patients (47/56) were satis-
fied among subjects whose PTW ≤ 8, and just 20% of patients 
(11/56) were satisfied among subjects with PTW > 8. Based on 
PTB, 57 patients (62%) were satisfied with their sleeping pills 
among the 92 patients who took their sleeping pills within 30 
min before their bedtime. However, among the 20 patients who 
took their sleeping pills more than 30 min before their bedtime, 
just one patient (5%) was satisfied with his or her sleeping pills.

DISCUSSION

We observed that patients who were satisfied with their sleep-
ing pills tended to take these hypnotics later in the evening than 
those who were not satisfied. Patient subjective satisfaction 
with sleeping pills was found to be related to a shorter inter-
val between taking pills to sleep onset and a shorter duration 

Table 1—Clinical characteristics of patients who were 
satisfied or dissatisfied with their sleeping pills.

Satisfied 
(n = 58)

Dissatisfied 
(n = 54)

p

Male, n (%) 27 (47%) 14 (43%) 0.67
Age (y) 61.3 ± 12.8 62.6 ± 11.3 0.57
Time variables

Sleeping pill administration 
time

23:11 ± 0:49 21:16 ± 0:53  < 0.001

Bedtime 23:22 ± 0:51 21:47 ± 0:55  < 0.001
Sleep onset time 23:45 ± 0:52 23:31 ± 1:05 0.22
Wake up time 06:25 ± 1:04 06:33 ± 1:05 0.54

Duration variables
Sleep latency (min)   23.4 ± 18.6 104.6 ± 71.1  < 0.001
Time in bed (h)   7.1 ± 1.3   8.8 ± 1.4  < 0.001
PTB (min)   10.3 ± 13.9   31.3 ± 49.8  < 0.001
PTS (min)   33.6 ± 20.7 135.9 ± 73.4  < 0.001
PTW (h)   7.2 ± 1.2   9.3 ± 1.5  < 0.001

TEQ (tablets)   1.2 ± 0.6   1.4 ± 1.0 0.29

PTB, duration from administration of pills to bedtime; PTS, duration 
from administration of pills to sleep onset time; PTW, duration from 
administration of pills to wake up time; TEQ, number of tablets of 
equivalent hypnotic agents.

Figure 1—Time variables of sleeping pills administration and sleep pattern among satisfied and dissatisfied group.

*p < 0.001.
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from administration of pills to wake up time, but not with the 
duration from administration of the pills to bedtime. From the 
viewpoint of CBT for insomnia,14 it has been shown to be useful 
to manage this condition by staying awake and out of bed until 
one can fall asleep.15 Some people believe that it is healthy to 
go to bed early,16 and to sleep well earlier if possible. However, 
patients with insomnia tend to go to bed early in the evening 
to increase the possibility of better sleep.17,18 This can lead to 
tension and anxiety that further impairs the ability to sleep.19,20

Patients in this study took sleeping pills approximately 30 
min before bedtime (10.3 versus 31.3 min). Depending on the 
type (short or long acting) of benzodiazepine the patients took, 
the administration time for sleeping pills needs to be adjusted. 
However, patients with insomnia usually take sleeping pills 

“around” or “within” 30 min before their bedtime. In this study 
82% of all patients (n = 92) took their sleeping pills “within” 30 
min before their bedtime. However, satisfaction with sleeping 
pills varied. We found that patients who were not satisfied with 
sleeping pills tended to take sleeping pills at 21:16 and go to 
bed at 21:47, whereas patients who were satisfied tended to take 

sleeping pills at 23:11 and go to bed at 23:22. Considering that 
patients in both groups tended to fall asleep at similar times 
(23:31 versus 23:45), this indicated that patients in the dissat-
isfied group stayed awake in bed longer (104.6 min of sleep 
latency) when compared to patients in the satisfied group (23.4 
min). From the viewpoint of CBT for insomnia, being awake 
for a long time in bed likely decreases sleep efficiency, i.e., the 
percentage of actual time sleeping versus time in bed. There-
fore, reducing the total time in bed is recommended to increase 
sleep efficiency.18 Numerous studies have shown that 7 or 8 h of 
sleep is associated with a lower risk of cardiovascular compli-
cations.21–23 Patients in this study who were satisfied with their 
sleeping pills spent a shorter time in bed (7.1 h versus 8.8 h). 
Patients in the satisfied group also spent only 7.2 h until wake 
up in the morning after taking their sleeping pills, whereas 
patients in the dissatisfied group spent 9.3 h. We speculate that 
a longer time in bed may increase patient dissatisfaction with 
sleeping pills, although various factors including patient per-
sonality, sex, age, or the type of hypnotics taken may affect 
the degree of satisfaction with a sleeping pill.24 In our current 

Table 2—Pearson correlation analysis of age and number 
of tablets of equivalent hypnotic drugs with the clinical 
characteristics of insomnia patients.

Age TEQ
Age – 0.04
Time variables

Sleeping pill administration time −0.10 −0.07
Bedtime −0.18 −0.03
Sleep onset time 0.01 −0.23*
Wake up time −0.02 −0.04

Duration variables
Sleep latency 0.21* −0.18
Time in bed 0.15 −0.01
PTB −0.13 0.08
PTS 0.12 −0.12
PTW 0.09 0.02

TEQ (tablets) 0.04 –

*p < 0.05. PTB, duration from administration of pills to bedtime; 
PTS, duration from administration of pills to sleep onset time; 
PTW, duration from administration of pills to wake up time; TEQ, number 
of tablets of equivalent hypnotic agents.

Figure 2—Receiver operating characteristics curve for 
patients’ satisfaction with their sleeping pills.

PTW, duration from administration of pills to wake up time.

Table 3—Results of logistic regression of clinical characteristics or duration variables on patient satisfaction with sleeping pills. 
Explanatory Variables B SE Wald Odds Ratio 95% CI p

Age 0.05 0.03 2.12 1.05 0.98–1.12 0.15
Sex (male) −0.91 0.80 1.30 0.40 0.08–1.93 0.26
TEQ −1.15 0.63 3.30 0.32 0.09–1.10 0.07
PTB −0.75 1.23 0.34 2.12 0.17–26.42 0.56
PTS −4.67 1.14 16.70 0.01 0.001–0.09  < 0.001
PTW −0.65 0.27 5.54 0.53 0.31–0.89 0.02

Overall model F: F = 49.9, p < 0.001. CI, confidence interval; PTB, duration from administration of pills to bedtime; PTS, duration from administration of pills 
to sleep onset time; PTW, duration from administration of pills to wake up time; SE, standard error; TEQ, number of tablets of equivalent hypnotic agents.
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study, there were no significant differences in age, sex, or the 
TEQ used between the two groups.

Regression analyses in our current study revealed that the 
duration from administration of pills to sleep onset and the 
duration from administration of pills to wake up time are sig-
nificant variables contributing to a patient’s subjective satis-
faction with sleeping pills. If it takes a long time from taking 
the sleeping pill to falling asleep, patients may feel dissatisfied 
with their prescribed hypnotics. However, considering that we 
found no significant difference in the sleep onset time between 
our two study groups (23:31 versus 23:45), dissatisfaction with 
sleeping pills was associated with taking sleeping pills earlier 
in the evening. In our correlation analyses, older age was found 
to be significantly associated with longer sleep latency. This 
can be explained by elderly patients tending to take sleeping 
pills earlier. In this regard, it is widely known that the sleep 
phase can be somewhat advanced in elderly patients.25,26 The 
TEQ prescribed to the subjects in our current study was found 
to negatively correlate with sleep onset time. Although we can-
not precisely determine the causal relationship, higher doses of 
medication may be related to more advanced sleep onset time.

Based on PTW, 85–86% of patients were satisfied with their 
sleeping pills when the appropriate PTW was defined as less 
than or equal to 7 and 8 h, respectively. However, the satis-
faction rate was lower (62%) when we estimated it based on 
PTB ≤ 30 min. From the results, we can consider recommend-
ing patients take sleeping pills 7 or 8 h before their wake up 
time (exactly, finally getting-out-of-bed time) may be more 
effective when compared to the usual recommendation of 30 
min before bedtime. The ROC analysis revealed that 7 or 8 h of 
PTW may be appropriate for patient satisfaction. If the aim of 
this study was to define the diagnostic cutoff, 8 h of PTW may 
be more appropriate. However, we think that a short PTW may 
be more helpful for patients with primary insomnia because 
they usually tend to spend their time in bed as much as they 
can. Therefore, we hypothesize that 7 h of PTW is more ef-
fective for patients with primary insomnia in clinical practice.

This study had several limitations. First, patients’ subjective 
satisfaction with sleeping pills were assessed based on answers 
to our questions, rather than objective assessment tools. Satis-
faction with the medication’s ability to induce sleep may not be 
the same as satisfaction with sleep. Second, we did not assess 
the severity of insomnia in each patient. This study was a ret-
rospective pilot study based on medical records in which the as-
sessment of insomnia severity was not sufficient. More detailed 
assessments of sleep severity or quality will be included in our 
next prospective study. Third, objectively measured sleep effi-
ciency or the incidence of frequent awakenings were also not an-
alyzed in this study. These factors are reported to be associated 
with patient subjective satisfaction with sleeping pills.24,27 Oc-
cult obstructive sleep apnea and resultant frequent awakenings 
can significantly affect the degree of insomnia; nocturnal poly-
somnography is a useful tool for detecting comorbid obstructive 
sleep apnea. However, we did not perfrom routine polysomnog-
raphy on our subjects because this test was not recommended for 
patients with insomnia according to care guidelines.28

In conclusion, taking sleeping pills at a later time may in-
crease patient satisfaction with these drugs. The duration from 

administration of pills to bedtime (30 min before bedtime) 
may not engender patient satisfaction with sleeping pills if the 
physician does not educate patients about the concepts of a 
proper sleep schedule and better sleep efficiency. Patients who 
expressed dissatisfaction tended to stay in bed awake for a lon-
ger duration until falling asleep, and spent more time in bed 
until their normal wake up time. We propose that physicians 
advise patients to take benzodiazepeine or nonbenzodiazepine 
GABA agonists sleeping pills 7 hours before their getting out 
of bed time rather than 30 min before bedtime. Also, if we 
use CBT to treat insomnia, we can manage patient sleep more 
appropriately. However, it is not easy to compel most general 
practitioners to learn and practice CBT for insomnia, despite 
various types of CBT for insomnia being currently applied29,30 
and shown to be helpful to facilitate physical health.31 Adopt-
ing a “7 h before getting-out-of-bed time” approach includes 
the concepts of CBT for insomnia and circadian rhythm regu-
lation (delaying the advanced bedtime) because it incorporates 
the time when the patient takes sleeping pills and when they go 
to bed. We believe that taking 7 h before getting out of bed is 
an easier way for doctors to advise their patients with insomnia 
when they are not familiar with CBT concepts. We also pro-
pose to use new sleep indices such as PTB, PTS, or PTW to un-
derstand patients’ sleeping pill administration patterns more 
precisely. We plan to investigate the real effectiveness of advis-
ing patients to take their sleeping pills “7 h before getting-out-
of-bed time” versus “30 min before bedtime” in a future study.

ABBRE VI ATIONS

CBT, cognitive-behavioral therapy
PTB, duration from administration of pills to bedtime
PTS, duration from administration of pills to sleep onset time
PTW, duration from administration of pills to wake up time
TEQ, number of tablets of equivalent hypnotic agents
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