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Study Objectives: To evaluate the effect of ramelteon on middle-of-
the-night balance, mobility, and memory in older insomniacs.
Methods: Thirty-three older adults (age = 65 years) with insomnia
were enrolled in a single-dose, 3-way crossover study of balance after
bedtime administration of ramelteon, 8 mg; zolpidem, 10 mg (posi-
tive control); or placebo. Subjects were administered study medication
30 minutes before bedtime and were awakened 2 hours after dosing
to evaluate balance (Sensory Organization Test), turning speed and
stability, memory (immediate and delayed word recall), and adverse
events. There was a 4- to 10-day washout between treatments.
Results: Ramelteon or zolpidem (positive control) was compared with
placebo. There were no differences between placebo and ramelteon
on the Sensory Organization Test (p = 0.837), turn time (p = 0.776), or
turn sway (p = 0.982). The positive control (zolpidem) did reveal sig-

nificant impairments on the Sensory Organization Test, turn time, and
turn sway (p < 0.001, all). Inmediate and delayed memory recall were
not significantly different with ramelteon (p = 0.683 and p = 0.650,
respectively). Immediate recall declined significantly with zolpidem (p
=0.002). Adverse events were infrequent (ramelteon, n = 7; placebo,
n = 7; zolpidem, n = 13); none were serious.

Conclusion: In older adults, ramelteon did not impair middle-of-the
night balance, mobility, or memory relative to placebo.
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Insomnia is a common complaint in adults and becomes more
prevalent with age. In the US, more than 50% of older adults
report at least 1 chronic sleep complaint, and nearly half (30%-
40%) report difficulty initiating or maintaining sleep.'? Re-
markably, 1 epidemiologic study (n = 9000) reported that only
12% of older adults reported no sleep complaints.?

Insomnia can lead to a number of exceptionally serious ad-
verse consequences for older adults. Among the most signifi-
cant of these is an increased risk of falls.? Injurious falls are the
leading cause of death from injury in the home; 86% of such
injuries occur in individuals older than 65 years of age.* Other
risks associated with insomnia include attention difficulties,
slowed response times, and concentration impairments, which
may also increase the risk of falls.> Additionally, these cogni-
tive effects could be erroneously associated with age-related
symptoms of dementia or cognitive impairment.** Overall,
insomnia decreases quality of life,® results in higher rates of
institutionalization,” and increases the risk of mortality.’

Medications commonly prescribed for insomnia have the
potential to produce impairments in memory and psychomotor
functioning, the latter of which may increase the risk of fall-
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ing. This may be a consequence of the mechanism of action of
these medications. Benzodiazepine receptor agonists, including
older benzodiazepines (eg, triazolam, temazepam) and newer
benzodiazepine receptor agonists (eg, zolpidem, zaleplon,
eszopiclone), achieve their effect through action at the GABA
receptor (specifically the o, subunit). This mechanism of ac-
tion has a clear association with anterograde amnesia®'' and has
been shown to impair cognition and psychomotor function,*!!?
which has the potential to cause injurious falls. Several stud-
ies have linked hip-fracture—related falls with benzodiazepine
receptor agonist use.*'’ It is recommended that benzodiaz-
epine receptor agonists be administered to older adults at the
lowest possible dose due to impaired motor and/or cognitive
performance, as well as reduced clearance and increased sen-
sitivity to sedative effects.'"'® Ramelteon provides a distinctly
different mechanistic approach to insomnia treatment for older
adults. This medication is a highly selective and potent MT /
MT, melatonin receptor agonist with negligible affinity for MT,
or other neuronal binding sites, including the GABA-receptor
complex.” By exerting its effect at MT, and MT, receptors,
which are acted upon by melatonin during natural sleep to con-
trol circadian rhythms,? ramelteon produces a sleep-promoting
effect. In older adults, ramelteon is rapidly absorbed after oral
administration, reaches peak serum concentrations within 1 to
2 hours, and is not associated with adverse pharmacodynamic
effects (eg, psychomotor or memory impairment) even at twice
the therapeutic dose.?! Thus, unlike most pharmacologic treat-
ments for insomnia, the recommended 8-mg dose of ramelteon



does not need to be modified for older adults. The efficacy of ra-
melteon in older adults has been reported in double-blind, pla-
cebo-controlled studies, which have demonstrated significant
improvements on objective and subjective sleep parameters and
no rebound insomnia, withdrawal effects, or psychomotor or
memory impairment.**?*

Two independent pilot studies have evaluated the balance
and stability of healthy older adults when awakened in the
middle of the night using computerized dynamic posturogra-
phy (CDP).* In the first drug-free trial, there was no difference
in balance and stability before bedtime and after middle-of-
the-night awakening. In the second trial, healthy older adults
were administered zolpidem or placebo before going to bed.
The zolpidem 10-mg group had significantly impaired balance
compared with placebo after middle-of-the-night awakening.

The current study evaluated the effects of ramelteon and
placebo on balance, mobility, and memory impairment after
middle-of-the-night awakening in older adults with chronic in-
somnia. Zolpidem was used as a positive control and was se-
lected as a reference compound based on the findings of the
above-mentioned pilot studies in healthy older adults.

METHODS
Design

This double-blind, randomized, placebo-controlled, 3-way
crossover study was conducted at 5 sleep research centers in
the US and was designed to evaluate the effects of ramelteon,
8 mg, versus placebo on middle-of-the-night balance, mobility,
and memory in older adults (age > 65 years) with self-reported
chronic insomnia. Zolpidem, 10 mg, was used as a positive con-
trol. Each subject was randomly assigned to 1 of 6 sequences.
Balance and mobility were measured by EquiTest™ CDP (Neu-
roCom® International, Inc., Clakamas, OR), a technique that
quantifies standing postural control in static or dynamic con-
ditions. The validity of EquiTest™ CDP is well documented
in clinical literature.”>** The primary endpoint of this study
was the Sensory Organization Test (SOT) composite score
(described below). Secondary endpoints included equilibrium
scores (ES) on SOT conditions 5 and 6, SOT ratios, step/quick
turn test (SQTT) scores, and memory tests (described below).

Population

Eligible subjects were at least 65 years of age and had a self-
reported sleep latency of at least 30 minutes on a minimum of
3 nights per week for 3 months, a body mass index between 18
and 34 kg/m? (inclusive), and a habitual bedtime between 21:00
and 01:00. Subjects were excluded if they had a history of sleep
or balance disorders (other than insomnia). Other reasons for
exclusion were a history of stroke, degenerative neurologic dis-
ease, fibromyalgia, diabetic neuropathy, thyroid dysfunction,
hypotension, severe arthritis or musculoskeletal disorder; can-
cer not in remission for at least 5 years; psychiatric disorder ( <
6 months); drug or alcohol abuse ( < 12 months); a significant
neurologic, hepatic, renal, endocrine, cardiovascular, gastroin-
testinal, pulmonary, hematologic, or metabolic disease; an acute
illness ( < 2 weeks) or hospitalization ( < 4 weeks); known hy-
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persensitivity to ramelteon or related compounds; any condi-
tion or use of an agent that affected the sleep-wake function,
prohibited the subject from study completion, or was not in the
best interest of the subject; or participation in an investigational
study ( < 30 days). Subjects performing outside normal limits
on the screening EquiTest CDP were also excluded.

Procedures

All subjects completed a screening visit 7 to 14 days before
randomization, at which time informed consent was obtained,
medical history and vital signs were collected, and physical ex-
amination and clinical laboratory tests were conducted. Sub-
jects also completed posturography and memory assessments
to confirm the absence of impairment of balance, mobility, and
memory. On the randomization night, subjects meeting enroll-
ment criteria were admitted to the sleep laboratory and given
baseline EquiTest SOT, EquiTest SQTT, and immediate recall
testing. Subjects then received 8 mg of ramelteon, 10 mg of
zolpidem, or placebo for 1 night each in random sequence 30
minutes before their habitual bedtime. Two hours after study-
drug administration, subjects were awakened and asked to
perform the SOT, SQTT, and delayed and immediate memory
recall tests and were monitored for adverse events (AEs). Upon
awakening, subjects were asked to sit up in bed for 2 minutes
before being escorted into the testing room to ensure that sub-
jects were completely awake for the testing. Subjects returned
to bed immediately after testing. In the morning, clinical labo-
ratory tests and AEs were recorded. The 3 treatment conditions
were separated by a 4- to 10-day washout period to ensure that
ramelteon and zolpidem were eliminated before dosing with the
next study drug.

This study was conducted in accordance with applicable US
FDA Code of Federal Regulations, the World Medical Associa-
tion Declaration of Helsinki (1989), and the International Con-
ference on Harmonisation Harmonised Tripartite Guideline for
Good Clinical Practice. Each site’s institutional review board
approved the protocol. Subjects were recruited using a central-
ized advertising campaign and were paid for participation.

Measurements
Tue SOT

The SOT objectively identifies abnormalities in postural sta-
bility and assesses fall risk. Subjects are placed into a safety
harness to prevent injury during testing and are asked to stand
on a force plate inside a partially enclosed, vertical surround.
The force plate has rotation and translation capabilities to mea-
sure the vertical forces exerted by the subject’s feet.”’

During the SOT, useful information delivered to the subject’s
eyes, feet, and joints is removed by the movement of the sup-
port surface and/or the visual surround, which is calibrated to
tilt to directly follow the subject’s anterior-posterior body sway
(Figure 1). By controlling visual and proprioceptive sensory in-
formation, vestibular balance control is isolated and an adaptive
response is provoked. Thus, subjects may display an inability
to effectively use a sensory system or an inappropriate adap-
tive response. The SOT comprises 6 sensory conditions (each
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Sensory Organization Test

Figure 1—Sensory Organization Test: 6 conditions to test bal-
ance, used courtesy of NeuroCom® International, Inc.

assessed 3 times), testing different aspects of balance (Figure
1). In condition 1, the subject has normal vision, and postural
stability is assessed while the subject stands in a fixed structure.
In condition 2, the subject’s eyes are closed, and the structure is
fixed. In condition 3, the subject’s eyes are open, and the walls
tilt. In condition 4, the subject’s eyes are open, and the floor
tilts. In condition 5, the subject’s eyes are closed, and the floor
tilts. In condition 6, the subject’s eyes are open, the floor tilts,
and the walls tilt.

One battery of tests consists of 18 trials (3 trials per condi-
tion). For each trial, an ES was calculated by comparing an-
terior-posterior sway during each trial to maximal theoretical
sway limits (8.5° anterior, 4° posterior). The angular difference
between the maximum center of gravity displacement and the
theoretical maximum sway is expressed as a percentage. Thus,
a score of 100 represents no sway, whereas a score of 0 indi-
cates that the sway exceeds the limit of stability, resulting in a
fall. For each condition, the average score was calculated over
3 trials and reported as ES1 to ES6. The SOT composite score
(CES) was then calculated as a weighted average of all 6 condi-
tions with each of the first 2 conditions carrying 1/14" of the
weight and each of the last 4 conditions carrying 3/14% of the
weight. CES was the primary endpoint because it summarizes
overall performance on the balance test.

The fifth and sixth conditions (ES5 and ES6) are the most
challenging of the 6 tests and were secondary endpoints. Ad-
ditional secondary endpoints included somatosensory ratio
(condition 2/condition 1): ability to use somatosensory input to
maintain balance; visual ratio (condition 4/condition 1): ability
to use visual input to maintain balance; vestibular ratio (condi-
tion 5/condition 1): ability to use vestibular input to maintain
balance; and preference ratio (condition 3+6/condition 2+5):
degree to which visual information is relied upon to maintain
balance, even when the information is incorrect.

THe SQTT

The SQTT assesses fall risk and mobility through turn per-
formance. The subject takes 2 steps forward on a pressure-
sensitive surface, quickly turns 180°, and returns to the start-
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ing point. Time to execute the turn is recorded as turn time (in
seconds), and postural stability (average center of gravity sway
velocity in degrees/second) during the turn is recorded as turn
sway.

THE IMMEDIATE MEMORY RECALL TEST

The Immediate Memory Recall Test assesses anterograde
amnesia. Subjects are presented 16 words and asked to recall
the list 2 minutes later. The list used for the posttreatment recall
test is different than those used for the pretreatment recall test.

THE DELAYED MEMORY RECALL TEST

The Delayed Memory Recall Test assesses retrograde amne-
sia. Approximately 2 hours after dosing, the subjects are asked
to recall the list of 16 words used for the predosing immediate
memory recall test. The same list is used to improve efficiency
of study conduct.

Safety

Safety was measured by incidence of AEs, recorded during
the middle-of-the-night awakening (2 hours after treatment) and
the following morning. AEs were recorded from spontaneous
reports by the subject and investigator observations. Vital sign
assessment, clinical laboratory tests, and electrocardiograms
were also administered the morning after treatment. Follow-up
clinical laboratory tests and AE monitoring were conducted 7
days after final treatment.

Statistical Analysis

All statistical analyses were performed using SAS® 8.02.
SOT for each treatment phase was summarized using descrip-
tive statistics. Least-squares means, standard error (SE), and
97.5% confidence intervals of the differences between ramelt-
eon, zolpidem, and placebo were calculated. Least-squares
means and standard errors for comparisons of ramelteon (or
zolpidem) versus placebo were obtained by a mixed-model
analysis of covariance with treatment, period, sequence, and
study center as fixed class effects; subject as random effect; and
baseline values as covariates. Baseline was the last observation
before administration of double-blind medication at each treat-
ment period. Treatment effects were tested at the 0.025 signifi-
cance level as justified by the Bonferroni correction to ensure
the family-wise error rate was controlled at the 0.05 level. All
secondary endpoints were analyzed in the same manner as the
primary endpoint.

RESULTS
Disposition, Demographics, and Baseline Characteristics

Thirty-three subjects met screening criteria and were ran-
domly assigned to study groups. All enrolled subjects com-
pleted the study. There were no relevant differences in baseline
characteristics of subjects among the 3 treatment sequences.
Twenty women and 13 men with a mean age of 71.0 (5.07 SD)
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Figure 2—Sensory Organization Test scores: Least-squares mean
change from baseline to posttreatment for ramelteon, 8 mg; place-
bo; and positive control (zolpidem, 10 mg). ESS5 refers to equilib-
rium score for condition 5; ES6, equilibrium score for condition 6;
CES, composite equilibrium score for all 6 conditions. *p < 0.001
compared with placebo.

years participated. Overall, the mean habitual bedtime was
22:54, mean self-reported sleep latency at screening was 50.9
minutes, and the mean self-reported total sleep time was 329.1
minutes.

Balance

Baseline CES for each group (placebo: 77.61, ramelteon:
78.70, zolpidem: 78.36) were well within the generally accept-
ed normal range of an age-matched group.” Compared with
placebo (-2.02), the CES, ESS5, and ES6 did not change sig-
nificantly from baseline with ramelteon (p = 0.837, p = 0.650,
and p = 0.670, respectively) (Table 1 and Figure 2). Significant
reductions in CES, ES5, and ES6 were detected with the zolpi-
dem positive control (p < 0.001, all) (Table 1 and Figure 2).

In a posthoc analysis, the number of incidents meeting cri-
teria for a fall during each of the 6 SOT conditions was calcu-
lated. In this experimental model, a fall was defined as a score
of 0, as measured by EquiTest CDP. Because subjects stood in
a safety harness to prevent injury during testing, no actual falls
occurred during this test. However, a score of 0 indicated that
a fall would have occurred without the harness. Subjects per-
formed each condition 3 times (33 subjects x 6 conditions x 3
trials/condition); there were 594 fall “opportunities” with each
treatment. No falls measured by EquiTest CDP were recorded
for subjects in the placebo and ramelteon groups under SOT
conditions 1 through 4. Under the more difficult conditions,
ESS5 and ES6, the number of falls measured by EquiTest CDP
was relatively low in the ramelteon (n = 2 and n = 3, respec-
tively) and placebo groups (n = 2 and n = 4, respectively) (Fig-
ure 3). With the zolpidem positive control, falls measured by
EquiTest CDP were reported under all SOT conditions except
condition 3. The greatest number of falls measured by EquiTest
CDP with zolpidem were observed during the ES5 (n =45) and
ES6 (n = 52) conditions out of a total of 99 fall opportunities
for each condition.

The SOT somatosensory, visual, vestibular, and preference
ratios are shown in Table 1. There were no significant differ-
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Figure 3—Number of incidents meeting criteria for a fall for ra-
melteon, 8 mg; placebo; and positive control (zolpidem, 10 mg)
during the posttreatment Sensory Organization Test. n = 33 for
each treatment group. The equilibrium score for condition 3 is not
shown because no falls were reported for any group. Each subject
performed each condition 3 times (33 subjects x 6 conditions x 3
trials/condition). Overall, there were 594 fall “opportunities” with
each treatment. ESS refers to equilibrium score for condition 5;
ES6, equilibrium score for condition 6; CES, composite equilib-
rium score for all 6 conditions

ences between ramelteon and placebo on any of the calculated
SOT ratios. The visual ratio (the ability to use visual input to
maintain balance) and the vestibular ratio (the ability to use
vestibular input to maintain balance) were significantly worse
with the zolpidem positive control compared with placebo (p <
0.001, each).

Baseline SQTT turn time (placebo: 1.56, ramelteon: 1.42,
zolpidem: 1.38) and turn sway (placebo: 28.21, ramelteon:
27.44, zolpidem: 27.16) scores for each group were within gen-
erally accepted age-matched ranges.? No significant changes in
turn time and turn sway measured by SQTT were observed be-
tween ramelteon and placebo groups (p =0.776 and p = 0.982,
respectively) (Figure 4). Significant increases in turn time and
turn sway measured by SQTT were observed between the zolp-
idem positive control and placebo groups (p < 0.001, both).

Immediate and Delayed Memory Recall Tests

At baseline, the number of words recalled on the immedi-
ate memory recall test (placebo: 6.15, ramelteon: 6.36, zolpi-
dem: 6.00) and the delayed memory recall test (placebo: 4.16,
ramelteon: 4.38, zolpidem: 3.76) were similar across groups.
There was no significant change in immediate memory recall
with ramelteon compared with placebo (5.56 vs 5.40 words, re-
spectively, p = 0.683). Significantly fewer words were recalled
with the zolpidem positive control compared with placebo on
the immediate memory recall test (4.10 vs 5.40 words, respec-
tively, p = 0.002). Neither treatment significantly affected de-
layed recall (ramelteon vs placebo, p = 0.650; zolpidem vs pla-
cebo, p=0.247).

Safety

No subject discontinued participation in the study due to
an AE. The same number of subjects reported an AE with pla-
cebo and ramelteon treatment (7 subjects each [21.2%]). AEs
were reported in 13 subjects (39.4%) during zolpidem treat-
ment. Overall, the AEs that occurred in at least 2 subjects in the
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Table 1—Primary and Secondary Efficacy Variables

SOT Variable Placebo
n=233
ES5
Baseline 67.76 (7.247)
Change from baseline -4.34 (2.834)
p Value —
ES6
Baseline 61.06 (13.544)
Change from Baseline -2.35(3.143)
p Value —
CES
Baseline 77.61 (5.539)
Change from baseline -2.02 (1.843)
p Value —
Somatosensory Ratio
Baseline 0.97 (0.030)
Change from Baseline 0.00 (0.041)
p Value —
Visual Ratio
Baseline 0.89 (0.057)
Change from baseline -0.03 (0.029)
p Value —
Vestibular Ratio
Baseline 0.73 (0.074)
Change from baseline -0.04 (0.032)
p Value —
Preference Ratio
Baseline 0.96 (0.065)
Change from baseline 0.01 (0.023)

p Value

Ramelteon
n=233

67.82 (9.385)
-2.70(2.829)
0.650

66.48 (10.102)
-4.23 (3.128)
0.670

78.70 (5.040)

Positive Control
n=233

67.77 (8.147)
-40.87 (2.781)
<0.001

64.96 (12.973)
-41.08 (3.048)
<0.001

78.36 (4.904)

-2.54 (1.835) -28.60 (1.799)
0.837 <0.001

0.97 (0.027) 0.97 (0.032)
0.00 (0.041) 0.03 (0.041)
0.960 0.567

0.88 (0.070) 0.87 (0.068)
0.00 (0.029) -0.26 (0.028)
0.439 <0.001

0.73 (0.096) 0.73 (0.083)
-0.02 (0.032) -0.42 (0.032)
0.531 <0.001

0.99 (0.065) 0.99 (0.083)
0.00 (0.023) 0.02 (0.023)
0.820 0.777

Baseline values are reported as mean (SD). Change from baseline values are reported as mean (SEM); p values are based on comparisons of
ramelteon or positive control (zolpidem, 10 mg) vs placebo. SOT refers to Sensory Organization Test; ES5, equilibrium score for condition 5;
ES6, equilibrium score for condition 6; CES, composite equilibrium score for all 6 conditions.

placebo, ramelteon, or zolpidem groups were dizziness (n = 2
[6.1%], n = 2 [6.1%], and n = 4 [12.1%], respectively), head-
ache (n =2 [6.1%], n =4 [12.1%], and n = 3 [9.1%], respec-
tively), nausea (n =2 [6.1%], n =0 [0.0%], and n = 5 [15.2%],
respectively), and somnolence (n = 0 [0.0%], n =2 [6.1%], and
n =2 [6.1%], respectively). No AE occurred in more than 5 pa-
tients under each treatment condition. No serious AEs or deaths
were reported.

DISCUSSION

The effect of insomnia, or the treatment of insomnia, on bal-
ance poses a risk of falling, especially in older adults who may
already have limited mobility. This is an important consider-
ation for any patient who may awaken and need to ambulate
in the middle of the night. Older adults who may have to walk
around in the middle of the night due to nocturia, due to care for
a spouse, or who are in unfamiliar environments (eg, hospital
or nursing home) are particularly susceptible to falls. Conse-
quences of falls include severe injury,” prolonged hospitaliza-
tion/institutionalization,* functional decline,?! and even death.*
Health care costs, which are already high among older adults,
increase dramatically after a fall resulting in injury.***

In this study, the performance effects of ramelteon, 8§ mg,
were evaluated at approximate maximal plasma concentration
(2 hours after dose).”! At near peak plasma concentrations, ra-
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melteon did not impair balance, mobility, or memory and was
well tolerated, with an incidence of AEs similar to that of pla-
cebo.

The validity of EquiTest CDP is well documented in clini-
cal literature.”?¢ A number of studies have demonstrated that
impaired postural control on EquiTest CDP, which challenges a
subject’s sensory and motor skills, is a significant predictor of
real-world falls. In a retrospective study? comparing individuals
with a history of falls to those without, individuals with a CES
less than 38 were 4 times more likely to fall than were those
with higher scores. An 18-point decrease in CES from pretest to
posttest was a significant predictor of falling. A separate study
demonstrated that the SOT (measured by CDP) was the best
predictor of recurrent falls in noninstitutionalized, healthy older
adults ( > 65 years). It is notable that the subjects enrolled in
this study had baseline values that were better than those of age-
matched controls,”?¢ suggesting that subjects in this trial had
good postural stability prior to receiving study drug.

Ramelteon did not impair balance or mobility, as measured
by the CES, ESS5, and ES6 conditions and the SQTT. In contrast,
the positive control drug significantly impeded performance on
each of these measures. Consistent with these results, the tests
meeting criteria for a fall during the SOT was much higher with
the positive control drug (121 out of 594 opportunities) than
with placebo (6 out of 594) or ramelteon (5 out of 594).
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Figure 4—Mean change in Step-Quick Turn Test (SQTT) com-
posite turn-time score (A) and turn-sway score (B) from baseline
for ramelteon, 8 mg; placebo; and positive control (zolpidem, 10
mg). *p <0.001 compared with placebo.

In this study, ramelteon did not produce impairments in psy-
chomotor function or in immediate or delayed memory recall.
This is consistent with the lack of deficits on psychomotor tasks
or memory in a number of previous ramelteon studies.?>-3%40

Ramelteon was well tolerated, with an AE profile similar to
that of placebo. Overall, AEs occurred at a relatively low fre-
quency. The most common AEs in this study were dizziness,
somnolence, headache, and nausea, which were generally mild
or moderate in severity for all groups. These findings are con-
sistent with the safety profile of ramelteon.

When interpreting these findings, several limitations should
be considered. No polysomnographic or subjective sleep mea-
sures were recorded. Whether subjects were asleep (or in what
stage of sleep) before the balance assessment 2 hours postdose
was not recorded. However, polysomnographic data from a
similar study evaluating balance in subjects taking ramelteon,
8 mg, or placebo, using zopiclone as a positive control, showed
that mean latency to persistent sleep was similar for subjects in
the ramelteon and zopiclone groups on Nights 1 and 2 (30.84
minutes and 34.45 minutes, respectively). Another limitation
is that a previous study has shown that the mean peak plasma
concentration of ramelteon in older adults is approximately 1.5
hours and is highly variable.?! Peak plasma concentrations are
similar with zolpidem (1.6 hours)."” Thus, it is possible that
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subjects were at lower than peak plasma concentrations 2 hours
postdose during active treatment. Also, the recommended dose
of zolpidem in older adults is 5 mg; however, the 10-mg dose
was used for this study to maximize possible balance deficits
and because a pilot study showed that zolpidem, 10 mg, was
capable of showing deficits on the SOT assessment. The pur-
pose of this study was not to evaluate zolpidem or to compare
its effects on balance with the effects of ramelteon but, rather, to
use zolpidem as a positive control for the balance tests.

In conclusion, in older adults with chronic insomnia, ramelt-
eon did not impair balance, mobility, or memory in the middle
of the night. Ramelteon was also well tolerated, with an AE
profile similar to that of placebo.
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