
319 Journal of Clinical Sleep Medicine, Vol. 12, No. 3, 2016

Study Objectives: Studies have shown pharmacokinetic differences for hypnotics in women compared to men, but few studies have assessed either short- 
or long-term differences in efficacy and safety.
Methods: To evaluate gender differences in the efficacy and safety of chronic nightly zolpidem (10 mg), we did a post hoc assessment of a large clinical 
trial. In the trial, participants with primary insomnia (n = 89), ages 23–70, meeting DSM-IV-TR criteria for primary insomnia were randomized, double blind, to 
nightly zolpidem, 10 mg (n = 47) or placebo (n = 42) 30 minutes before bedtime nightly for 12 months. Polysomnographic sleep on 2 nights in months 1 and 8 
and likelihood of next-day sleepiness, rebound insomnia, and dose escalation were evaluated in months 1, 4, and 12.
Results: Relative to placebo, zolpidem significantly increased sleep efficiency and reduced sleep latency and wake after sleep onset assessed at months 1 
and 8, with no differences in efficacy between women and men and no diminution of efficacy over months. On a next-day multiple sleep latency test (MSLT), 
no residual sedation was observed for either women or men. No rebound insomnia or dose escalation was seen with no gender differences in either.
Conclusions: In adults with primary insomnia, nightly zolpidem administration showed no gender differences in acute or chronic efficacy or in next-day 
sleepiness. Zolpidem remained efficacious and safe across 12 months.
Clincial Trials Registration: ClinicalTrials.gov Identifier: NCT01006525; Trial Name: Safety and Efficacy of Chronic Hypnotic Use; http://clinicaltrials.gov/ct2/
show/NCT01006525.
Keywords: gender differences, primary insomnia, zolpidem
Citation: Roehrs TA, Roth T. Gender differences in the efficacy and safety of chronic nightly zolpidem. J Clin Sleep Med 2016;12(3):319–325.

INTRODUCTION

Gender-related pharmacokinetic differences in zolpidem 
plasma concentration have been reported, with plasma concen-
trations in women being higher and clearance slower than in 
men. Men metabolized the 10 mg standard formulation of zol-
pidem at approximately double the rate of women.1,2 The peak 
concentration of the sublingual formulation of zolpidem was 
45% higher in women than men.3 Some studies have shown 
that these pharmacokinetic differences are associated with 
safety differences. At 5 h post daytime zolpidem administra-
tion and testing, poorer automobile driving was found3 and in 
the morning 4 h after middle of the night zolpidem adminis-
tration, poorer automobile driving was shown in women than 
men.4 It should be noted that these pharmacokinetic studies 
were done in healthy volunteers and not patients with insomnia 
for whom this medication is indicated.

Many insomnia patients use prescription hypnotics chroni-
cally, with over half taking hypnotics longer than 4 weeks, 
likely due to their chronic and frequent symptomatology.5–8 
Given this evidence of long-term hypnotic use in insomnia, it 
is also of interest to assess long-term gender differences in the 
efficacy and safety of zolpidem. Controlled studies using poly-
somnography (PSG) to evaluate hypnotic efficacy for 6 months 
and beyond have shown continued efficacy. But gender-related 
differences in long-term use have not been explored.9–16

As to safety, short-term placebo controlled trials show no 
signs of withdrawal, tolerance, rebound insomnia, and next 
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morning residual effects at the maximum recommended thera-
peutic doses.14–17 However, these short-term studies, with the 
exception of next morning residual effects, have not compared 
men and women, and furthermore, no studies have assessed 
gender-related changes in these safety measures with long-
term use. For example, it has been shown that the likelihood of 
rebound insomnia is related to dose; that is, higher doses are 
more likely to produce rebound insomnia.18 Given zolpidem 
plasma concentration is increased in women, are women more 
likely to experience rebound insomnia in short-term or long-
term use?

This paper presents a post hoc analysis of gender-related 
differences in the efficacy and safety of nightly use of 

BRIEF SUMMARY
Current Knowledge/Study Rationale: Studies have shown 
pharmacokinetic differences for zolpidem, the most frequently 
prescribed hypnotic in the US, in women compared to men. Few 
studies have assessed either short- or long-term gender differences 
in zolpidem 10 mg efficacy and safety. In women given higher plasma 
concentrations than men one might predict greater loss of efficacy 
and greater likelihood of dose escalation or rebound insomnia.
Study Impact: These post-hoc gender analyses of a large clinical 
trial in persons with insomnia that compared 12 months of nightly 
zolpidem 10 mg versus placebo did not show any loss of efficacy in 
either men or women. Women did not differ from men in likelihood of 
dose escalation or rebound insomnia. The data suggest the zolpidem 
gender-related pharmacokinetic differences do not translate to 
significant clinical differences.



320Journal of Clinical Sleep Medicine, Vol. 12, No. 3, 2016

TA Roehrs and T Roth. Zolpidem Gender Differences

zolpidem in persons with primary insomnia, collected in 
a large 12-month clinical trial.18–20 Efficacy in this double 
blind, placebo-controlled investigation was assessed dur-
ing months 1 and 8 using PSG and safety was evaluated 
with measures of next-day sleepiness, the likelihood of dose 
escalation, and rebound insomnia assessed in months 1, 4, 
and 12.

METHODS

Participants
Participants, 52 women and 37 men, average age 50.4 years 
(range: 23–70 years), met the Diagnostic and Statistical Man-
ual of Mental Disorders, Fourth Edition, Text Revision (DSM-
IV-TR) criteria for primary insomnia. They were randomized 
to receive placebo (n = 48) or zolpidem 10 mg (n = 41) nightly 
for 12 months. Table 1 outlines the “n” for the various study 
subgroups (gender, drug, and assessment type). All partici-
pants were in good psychiatric and physical health and without 
comorbid sleep disorders (sleep apnea, restless legs/periodic 
leg movements), as determined by the screening procedures 
described in detail previously.18

The Institutional Review Board of the Henry Ford Health 
System (HFHS) reviewed and approved the study protocol 
and a Data Safety Monitoring Board oversaw study conduct. 
All participants provided written informed consent after the 
procedures and potential side effects associated with zolpidem 
were verbally explained. They were monetarily compensated 
each month upon the completion of scheduled protocol activi-
ties (monthly clinic visit, laboratory sleep study and/or com-
pletion of 4 consecutive weekly telephone interactive voice 
response calls for medication compliance).

Screening
The complete study eligibility, screening and participant dis-
position were described previously.18 Briefly, participants were 
in good physical and mental health, determined by a medical 
history, physical examination, urinalysis and blood chemis-
try profiles, and a Structured Clinical Interview for the DSM 
(SCID). Those consuming > 14 standard alcoholic drinks per 
week, > 300 mg/day caffeine, unable to refrain from smoking 
during overnight laboratory visits, using illegal drugs within 
the past 2 years, or failing the urine drug screen were excluded. 
Pregnant or lactating females were excluded from study partic-
ipation. Non-pregnant females were required to use standard 
birth control methods.

Screening PSG and Study PSG Procedures
The 8-h screening and study PSGs included standard electro-
encephalograms (EEGs), bilateral horizontal electroculograms 
(EOG), submental electromyogram (EMG), and electrocar-
diogram (ECG) recorded with a V5 lead.21 In addition, on the 
screening night, airflow and tibialis EMG recordings were 
monitored to assess apnea/hypopnea and leg movements. Sub-
jects with respiratory disturbances (apnea hypopnea index 
[AHI] > 10) or with periodic limb movement arousal indices 
(PLMAI) > 10/h were excluded from the study.22 Subjects were 
required to demonstrate a screening sleep efficiency ≤ 85% 
(total sleep time / time in bed) and have no other sleep disor-
ders. Subsequent PSGs excluded airflow and leg monitoring.

Rechtschaffen and Kales21 methods for sleep scoring 
were used. PSGs were scored in 30-sec epochs with scorers 
blind to treatment conditions and maintained 90% interrater 
reliability.

Medication Preparation and Dosing
The HFHS Research Pharmacy prepared study medication in 
size #1 clear capsules. Zolpidem (10 mg) clear capsules con-
tained lactose and zolpidem. Placebo capsules were identical 
in appearance to zolpidem capsules, containing lactose only. 
Participants took their assigned medication 30 min before bed-
time at home and in the sleep laboratory. A weekly telephone 
interactive voice response system (IVRS) captured patient re-
ports regarding medication compliance and side effects.

Study Design
All participants had PSGs conducted on 2 consecutive treat-
ment nights during the first week of months 1 and 8. A stan-
dard multiple sleep latency test (10:00, 12:00, 14:00, and 16:00) 
followed the night 2 PSG.23 Participants were assigned to ei-
ther a dose escalation (n = 37) or rebound insomnia (n = 52) 
assessment conducted in months 1, 4, and 12 (all participants 
underwent the efficacy assessment in months 1 and 8).18–20 The 
subgroup assessments in month 1 were conducted after the ef-
ficacy assessment, and in months 4 and 12 the dose escalation 
or rebound insomnia assessments were preceded by a single 
PSG night on the assigned medication and followed the next 
day by MSLT.

The dose escalation assessment involved a 7-night protocol 
in which the first 2 nights were sampling nights and the next 
5 nights were choice nights. For the zolpidem group the color 
assigned to placebo and zolpidem capsules differed and on 
sampling nights one of each color-coded capsule was admin-
istered. For the placebo group both capsules were placebo, but 

Table 1—Number of participants in each assessment.
Efficacy/Residual Assess Rebound Assess Dose Escalation Assess
Pbo Zol Total Pbo Zol Total Pbo Zol Total

Women 26 26 52 10 10 20 16 16 32
Men 22 15 37 9 8 17 13 7 20
Total 48 41 89 19 18 37 29 23 52

Assess, assessment; Pbo, placebo; Zol, zolpidem.
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the colors administered differed each night. Participants were 
instructed on sampling nights to attend to the capsule color 
because on choice nights they would select which medication 
they wanted for a given night based on the capsule color of 
the sampling nights. On the following 5 choice nights, based 
on their sampling experience, the participant was instructed to 
choose a capsule color and then given the option on that night 
of taking up to 3 capsules of their chosen color. The zolpidem 
capsules were 5 mg each for a total possible nightly dose of 15 
mg. The rebound insomnia assessment involved placebo sub-
stitution for 7 nights in both the zolpidem and placebo groups. 
On the first 2 nights and the last night (night 7), PSGs were 
collected; we assessed gender-related rebound on the first 2 
placebo substitution nights only, as rebound was not found on 
night 7.

Analyses
The primary efficacy parameters were PSG defined measures 
of sleep efficiency (SE: sleep time/time in bed × 100%), la-
tency to persistent sleep (LPS: latency to 10 min of continuous 
sleep), and wake after sleep onset (WASO: minutes of wake 
after LPS). All efficacy dependent measures were the mean of 
the 2 consecutive nights in months 1 and 8. The residual seda-
tion measure used was the average sleep latency on the MSLT 
for months 1, 4, and 12. Likelihood of rebound insomnia was 
evaluated by determining, on the first 2 placebo substitution 
nights of months 1, 4, and 12, the number of nights on which 
sleep efficiency was less than that of the screening night. Re-
bound insomnia would be reflected in lower placebo substitu-
tion sleep efficiencies shown by the zolpidem group relative 
to the placebo group. The likelihood of dose escalation was 
assessed by tabulating the total number of placebo and zolpi-
dem capsules chosen on the choice nights of months 1, 4, and 
12. Again increased zolpidem choices compared to placebo 
choices would reflect dose escalation.

Data were analyzed using mixed design multivariate analy-
ses of variance (MANOVA) with gender and drug (placebo 
and zolpidem) as between-subject factors and time (months 
1 and 8 or months 1, 4, and 12 depending on the variable) 

as within-subject factors. Secondary analyses compared 
the 4 subgroups (gender and drug) on screening PSG with a 
between-group ANOVA. To assess night effects in the PSG 
efficacy analyses the 2 nights of month 1 were analyzed sepa-
rately from the 2 nights of month 8. The percentage of nights 
on month 1, 4, and 12 of placebo substitution that showed lower 
sleep efficiencies was compared among the 4 subgroups with 
Kruskal-Wallis nonparametric analyses. While this trial was 
not originally designed to test gender differences, given the ob-
served differences between placebo and zolpidem in the gen-
der groups and the associated standard deviations, the power 
for a gender by group interaction given a within cell n of ≥ 15 
was 0.80 for sleep efficiency, 0.75 for WASO, and 0.95 for LPS 
(p < 0.05). For the safety assessments the sample sizes were 
much smaller and the powers were 0.10 for the dose escala-
tion, 0.28 for the next-day sleepiness, and 0.35 for the rebound 
insomnia assessments.

RESULTS

Efficacy by Gender
The SE, WASO, and LPS for women and men on screening, 
months 1 and 8 for the placebo and zolpidem groups are pre-
sented in Table 2. The 4 subgroups (gender and drug) were 
compared on the screening night. There were no main effects 
of groups or interactions for SE and WASO. On screening, the 
men assigned to the zolpidem group had a significantly shorter 
LPS than the men and women of the other 3 groups as reflected 
by post hoc analyses of a significant group by gender interac-
tion (F = 4.11, p < 0.05).

In the mixed design MANOVAs SE was increased with zol-
pidem compared to placebo (F = 23.8, p < 0.001), and there 
were no main effects of gender or gender by drug interactions, 
and no month effects or month interactions with gender or drug. 
Zolpidem was similarly effective for men and women, and its 
efficacy was not diminished from month 1 to 8. WASO was 
reduced by zolpidem (F = 16.6, p < 0.001) with no gender or 
month main effects or interactions. Finally, LPS was reduced 

Table 2—PSG efficacy by gender and drug.
Groups Screen Month 1 Month 8

Pbo Zol Pbo Zol Pbo Zol
Sleep efficiency a

Women 74.5 (7.9) 73.2 (9.4) 78.5 (9.7) 87.9 (5.8) 78.7 (11.9) 84.3 (29.9)
Men 72.5 (9.0) 77.8 (9.0) 77.1 (8.7) 83.5 (7.5) 76.5 (9.1) 83.7 (8.6)

Wake after sleep onset a

Women 100.9 (38.1) 99.4 (31.1) 81.6 (47.8) 48.4 (27.8) 88.6 (51.7) 54.3 (29.9)
Men 114.2 (40.1) 92.9 (40.9) 93.0 (34.1) 73.2 (32.2) 98.1 (37.9) 71.3 (38.6)

Latency to persistent sleep a,b

Women 42.0 (33.1) 47.1 (32.4) 36.6 (24.9) 15.1 (10.2) 31.4 (31.9) 14.2 (14.3)
Men 45.6 (49.1) 19.6 (13.5) 25.2 (15.9) 9.2 (9.6) 23.0 (20.5) 8.8 (7.2)

Data are means ± standard deviation. Sleep efficiency = total sleep time / time in bed × 100. Latency to Persistent Sleep = latency to 10 min continuous 
sleep. aMain drug effect p < 0.001. bMain gender effect p < 0.03. Pbo, placebo; Zol, zolpidem.
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by zolpidem (F = 26.3, p < 0.001), and again there were no 
gender or month main effects or interactions. As was the case 
at baseline, there was a main effect of gender (F = 4.7, p < 0.03), 
with LPS being shorter in the men. The separate month 1 and 8 
analyses by night yielded no night effects or night interactions.

Next-day Sleepiness Effects (MSLT) by Gender
The average daily sleep latency on the MSLT for each gender 
and drug group in month 1, 4, and 12 is presented in Table 3. 
There were no main effects of gender or drug and no interaction 
effects of gender and drug. There was an interaction of gender 
by month, with the men in both placebo and zolpidem groups 
having a higher MSLT average daily sleep latency than women 
in month 4 compared to month 1 and 12 (F = 3.61, p < 0.04), 
which is likely a spurious finding. The relevant comparison 
showed there were no zolpidem residual effects in women or 
men as measured by the MSLT assessments that began 10 h 
after drug administration.

Likelihood of Rebound Insomnia by Gender
The percent of nights with greater sleep disturbance on placebo 
substitution nights 1 and 2 is also presented in Table 3. The 
presence of rebound insomnia would be reflected in greater 
sleep disturbance on placebo substitution nights in the zolpi-
dem compared to placebo groups, and there were no main ef-
fects of drug or gender and no drug or gender interactions. The 
rate of rebound did not increase across months. Twenty-seven 
percent of participants had rebound on more than one month. 
Repeatability of rebound did not vary as a function of gender 
or drug group. Three of the women in the placebo group ex-
perienced rebound in multiple months, as did 3 men. In the 
zolpidem group, 2 women and 2 men had rebound insomnia in 
more than one month. Those with repeated expression of pla-
cebo substitution rebound had less WASO on their screening 
night (i.e., better screening sleep) than those without or with a 
single night of sleep disturbance (t = 2.66, p < 0.01).

Likelihood of Dose Escalation by Gender
The total number of placebo and zolpidem capsules chosen on 
the 5 choice nights as a function of gender and drug group in 
months 1, 4, and 12 is presented in Table 3 and Figure 1. The 
placebo group was only able to choose placebo (1, 2, or 3 cap-
sules each night), while the zolpidem group could choose zol-
pidem or placebo and then 1, 2, or 3 of their chosen capsule for 
that night. As previously reported the zolpidem group chose 
zolpidem more frequently than placebo (F = 85.6, p < 0.001). 
There were no gender differences in frequency of active drug 
choices. There also were no gender differences in the number 
of placebo choices in the placebo group. There was an increase 
in the total number of capsules chosen from month 1 to month 
4, which remained elevated in month 12 (F = 4.9, p < 0.02), as 
shown in Figure 1 and Table 3. But, there was no gender dif-
ference in this increased capsule choice across months. The 
increase across months was due to an increase in the number of 
placebo capsules chosen by the placebo group (Month × Drug 
group interaction; F = 3.1, p < 0.05; see Figure 1A).

DISCUSSION

This paper presents a post hoc analysis of gender differences 
in the efficacy and safety associated with 12 months of nightly 
zolpidem use by persons with primary insomnia. The data 
show the previously reported gender-related pharmacokinetic 
differences for zolpidem did not translate into gender-related 
differences in the efficacy and safety of zolpidem during either 
short- or long-term use.

As seen in Table 2 all the efficacy measures on the screen-
ing night were remarkably similar between women and men, 
except for men in the zolpidem group whose LPS was shorter 
than the women. This shorter male basal latency actually bi-
ased the study against showing a significant zolpidem reduc-
tion in LPS and hence a potential gender difference. Despite 

Table 3—Safety measures by gender and drug.
Groups Month 1 Month 4 Month 12

Pbo Zol Pbo Zol Pbo Zol
Residual sedation assessment (MSLT) a

Women 13.3 (5.4) 12.9 (4.5) 11.9 (4.9) 12.6 (5.7) 11.9 (5.5) 13.6 (4.4)
Men 12.9 (5.5) 11.9 (5.6) 13.8 (4.6) 13.3 (5.0) 13.8 (3.6) 12.0 (4.4)

Rebound insomnia assessment (% Nts SE < Screening SE)
Women 25% 10% 38% 25% 11% 30%

Men 11% 31% 43% 25% 50% 33%
Dose escalation assessment (# capsules chosen over the 5 choice nights) b

Pbo Zol Pbo Zol Pbo Zol Pbo Zol Pbo Zol Pbo Zol
Women 8.2 (3.8) – 1.9 (2.3) 7.4 (4.3) 10.1 (4.3) – 2.5 (2.8) 6.3 (3.8) 9.8 (4.2) – 2.6 (3.9) 6.8 (3.7)

Men 8.3 (4.3) – 1.6 (2.7) 6.5 (4.1) 10.3 (5.9) – 2.2 (3.0) 7.2 (4.6) 9.1 (4.9) – 2.8 (2.3) 6.9 (4.2)

Data are means ± standard deviation. MSLT = average daily sleep latency (min). % Nts SE < Screening SE = % of nights during the first two placebo 
substitution nights on which SE < Screening SE. aMonths by gender interaction p < 0.04: in both drug groups MSLT of men > women in month 4. bPlacebo 
group was only able to choose multiple placebo capsules. Zolpidem capsules were 5 mg each for a total possible nightly dose of 15 mg. For reference each 
month a maximum 15 capsules could be chosen per participant (3 capsules per night on 5 choice nights). Pbo, placebo; Zol, zolpidem.
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the shorter latency, zolpidem reduced LPS similarly in both 
men and women and reduced WASO in both men and women 
resulting in comparable improved sleep efficiency for both 
genders. The improved sleep was sustained through month 8 
with no gender-related decline in efficacy. Given potentially 
higher zolpidem plasma concentration and slowed elimination 
in women compared to men, one might hypothesize greater po-
tential receptor exposure to zolpidem and consequent greater 
receptor downregulation with long-term use, which would 
result in reduction or loss of efficacy. That was not observed 
over the 8 months of this trial. No tolerance development was 
observed in either men or women.

Consistent with an absence of tolerance development, no 
dose escalation was found in the zolpidem group and no dif-
ferential gender-related dose escalation was seen. But “dose 
escalation” was seen in the placebo group, although the “dose 
escalation” seen in the placebo group was not gender specific. 
In a previous paper, the point was made that providing an in-
effective (i.e., placebo) hypnotic is what leads to dose esca-
lation.21 While women report higher rates of insomnia, these 
data would suggest that women are not at a differential risk 
for dose escalation of either an effective (zolpidem) or ineffec-
tive hypnotic (placebo). It is important to note that these data 
are related to clinical use of zolpidem in persons without an 
abuse history. It remains to be determined if among sedative 
abusers the degree of abuse of zolpidem would be different in 
men and women.

While greater likelihood of rebound insomnia in women 
than men might be predicted due to the previously reported 
elevated zolpidem plasma concentrations in women and the 
enhanced risk of rebound insomnia with high doses, no dif-
ferential gender-related rebound insomnia was observed. 

Furthermore, no overall rebound insomnia was seen with zol-
pidem. For the majority of the participants, lower sleep effi-
ciency on placebo substitution nights relative to their screening 
night was not a repeatable phenomenon. Among those showing 
repeated low sleep efficiency, the same number of women as 
men in both the zolpidem and placebo groups had the distur-
bance on multiple months.

The reason for lowered sleep efficiencies in those of the pla-
cebo group is not clear. It was found that regardless of gender 
those with the reduced sleep efficiency on placebo substitution 
nights had higher screening sleep efficiencies. Thus, their re-
duction may merely reflect a regression to the mean. It could 
also be that these individuals are more sensitive to changes in 
their sleep environment. The rebound insomnia assessments 
occurred after two months of sleeping at home.

Several limitations must be discussed. This paper presents 
a post hoc analysis of gender effects; the study was not specifi-
cally designed to test gender differences. The parent trial was 
designed to detect effect sizes of 0.60 with a 0.80 power given 

“n”s of 15–20 in the study’s main efficacy, rebound insomnia, 
and dose escalation outcomes. As seen on Table 1 the “n”s for 
gender main effects meet these parameters, while the “n”s for 
gender interaction effects are not as robust. As noted in the 
analyses section the powers observed in the efficacy analyses 
for gender by drug interaction were 0.75 and greater. But, the 
power associated with the safety assessments were much lower 
given the small “n”s in some of the cells. The gender distribu-
tion in this trial, approximately 60% female, reflects the fre-
quently reported female prevalence of insomnia.

Secondly, the objective residual effects assessment using the 
MSLT did not begin until 10 hours after drug administration. 
That means the 1.5-h wake period from 8.5 h to 10 h after drug 

Figure 1

(A) Total number of placebo capsules chosen by women and men in the placebo group in months 1, 4, and 12. Total possible choices each month 15 (3 on 
each of 5 nights). Number chosen increased in months 4 and 12 relative to month 1 (Group × Month interaction p < 0.05) in the placebo group with no gender 
difference. (B) Total number of placebo and zolpidem capsules chosen by men and women in the zolpidem group in months 1, 4, and 12. After choosing 
placebo or zolpidem on a given night a total of 3 capsules could be taken on each of 5 nights. No significant month or gender differences were found in the 
zolpidem group. Pbo, placebo; Zol, zolpidem.

A B
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administration was not directly and objectively assessed for re-
sidual effects. The study was designed to query for medication 
side effects on weekly telephone interactive voice response 
calls and monthly face-to-face clinic visits. In these side ef-
fect assessments no reports of residual sedation were received. 
Participants had been made aware of possible residual effects 
through the consent process and the written consent document.

Finally actual pharmacokinetic data were not collected in 
this study and consequently we are unable to relate the ef-
ficacy and safety data of this study to possible pharmacoki-
netic differences of zolpidem in the men and women. It will 
be important to do gender comparisons on the presence of re-
sidual sedation using measures of sleepiness and performance 
with concurrent measurement of plasma concentrations in the 
morning 8 h after nighttime use of zolpidem.

In summary, in men and women with primary insomnia 
both using the same zolpidem 10 mg dose nightly, there were 
no gender differences in acute or chronic efficacy or in resid-
ual effects. Zolpidem remained efficacious and safe across 12 
months. There was no differential gender-related rebound in-
somnia or dose escalation.

ABBRE VI ATIONS

AHI, apnea-hypopnea index
DSM, Diagnostic and Statistical Manual of Mental Disorders
ECG, electrocardiogram
EMG, submental electromyogram
EOG, electroculograms
HFHS, Henry Ford Health System
IVRS, interactive voice response system
LPS, latency to persistent sleep
MANOVA, multivariate analyses of variance
MSLT. Multiple Sleep Latency Test
PLMAI, periodic limb movement arousal indices
PSG, polysomnography
SE, sleep efficiency
SCID, Structured Clinical Interview for the DSM
WASO, wake after sleep onset
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