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ABSTRACT

Objective: The purpose of this post hoc analysis was 
to compare the treatment effect size of eszopiclone 3 
mg for insomnia in patients with a diagnosis of primary 
insomnia and in several of the psychiatric and medical 
conditions that are most commonly comorbid with 
insomnia.

Method: Data were analyzed from 5 large, multicenter, 
randomized, double-blind, placebo-controlled studies of 
adult outpatients of at least 1 month duration published 
between 2006 and 2009. Diary-derived indices of sleep 
and daytime functioning and the Insomnia Severity 
Index were compared for patients with primary insomnia 
(DSM-IV-TR criteria, n = 828) and for those with insomnia 
comorbid with major depressive disorder (MDD, DSM-
IV-TR criteria, n = 545), generalized anxiety disorder 
(GAD, DSM-IV-TR criteria, n = 595), perimenopause/
postmenopause (Stages of Reproductive Aging 
Workshop criteria, n = 410), and rheumatoid arthritis 
(American College of Rheumatology criteria, n = 153). 
Cohen d effect sizes were calculated for each individual 
study as the between-treatment difference score divided 
by the pooled standard deviation.

Results: Effect sizes ranged from 0.40 to 0.69 (small–
medium) as early as week 1 and were maintained at 
0.26–0.63 at week 4 for sleep latency, wake time after 
sleep onset, and total sleep time. Sleep latency and total 
sleep time effect sizes increased from week 1 to week 4 
in the primary insomnia group. At week 4, effect sizes on 
all 3 parameters and the Insomnia Severity Index tended 
to be highest for the primary insomnia patients and 
tended to be lowest for patients with comorbid GAD 
and MDD. The effect sizes for daytime functioning were 
small for all insomnia patient groups.

Conclusions: Eszopiclone 3 mg is an effective treatment 
for insomnia across 5 clinically diverse patient 
populations; however, magnitude of effect is mediated 
by underlying comorbidity and their treatments, with 
largest measures of effect seen in primary insomnia and 
lowest in MDD and GAD. These consistent results, and 
the fact that clinical trials were conducted in patients 
being treated as appropriate for their comorbid clinical 
conditions, support the results’ real-world generalizability 
and utility to clinical practice.
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The prevalence of chronic insomnia in the general population 
ranges from as high as 22.1% using DSM-IV-TR criteria1 

to as low as 3.9% to 10.2% when additional ICD-10 or Research 
Diagnostic Criteria are used.1 Patients with insomnia have increased 
rates of medical and psychiatric illness compared with the general 
population2; likewise, patients with serious medical and psychiatric 
disorders have extremely high rates of insomnia.3–6 For example, 
insomnia is reported at rates as high as 90% in depressed patients,7,8 
and at least two-thirds of patients with generalized anxiety disorder 
(GAD) have 1 or more types of comorbid sleep disturbance.9,10 
Markedly higher rates of insomnia are also reported in patients with 
painful arthritis11,12 and in perimenopausal and postmenopausal 
women.13,14 At the same time, it has been reported that the 
incidence and prevalence of major depressive disorder (MDD)15–17 
or an anxiety disorder15,18,19 are higher in patients diagnosed with 
insomnia.

The consequences of insomnia comorbidity are significant. 
The presence of insomnia in patients with a primary medical or 
psychiatric diagnosis is associated with reduced quality of life,20 
increased functional impairment,8 and higher illness-related 
symptom severity compared to patients with a similar medical 
history and no insomnia. For example, high pain severity ratings 
have been reported in patients with insomnia and arthritis,21 and 
high levels of resistance to antidepressant treatment22 and suicidal 
ideation23 have been reported in patients with insomnia and MDD. 
Insomnia has also been found to be a common residual symptom 
and a significant risk factor for recurrence of MDD.24

Most medications indicated for insomnia are approved on the 
basis of double-blind, placebo-controlled, randomized clinical trials 
in patients with primary insomnia (PI), excluding patients with 
clinically significant medical or psychiatric comorbidity. However, 
in most clinical practice settings, comorbidity is the rule rather than 
the exception. Unfortunately, there are relatively few well-designed 
randomized clinical trials8,21,25–31 that have evaluated the more 
clinically relevant questions of efficacy in patients with comorbid 
insomnia or reported data on effect sizes to better estimate the 
clinical effectiveness of treatment.

Eszopiclone, a γ-aminobutyric acid (GABA)–ergic sedative 
hypnotic, is thought to induce sleep via allosteric modulation of 
GABAA receptors enhancing inhibition of wake-promoting brain 
regions.32 Eszopiclone has been shown to significantly improve 
sleep onset and maintenance in PI,33,34 as well as in several other 
psychiatric8,28 and medical populations.21,27 The pathophysiology of 
insomnia in each of these populations is not known but may differ,35 
raising questions about the relative effectiveness of hypnotics to 
treat the comorbid insomnia occurring in these different comorbid 
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Eszopiclone 3 mg is an effective treatment for insomnia  ■
across 5 clinically diverse patient populations including 
those with primary insomnia, major depressive 
disorder, generalized anxiety disorder, perimenopause/
postmenopause, and rheumatoid arthritis. 

For those with insomnia and major depressive disorder,  ■
eszopiclone was studied in conjunction with concomitant 
therapy with a selective serotonin reuptake inhibitor, 
which is how eszopiclone should be used in clinical 
practice in patients with these insomnia comorbidities.

populations. In addition, insomnia might be caused by 
medications used to treat the comorbid conditions (eg, 
selective serotonin reuptake inhibitors [SSRIs] causing 
activation and sleep fragmentation).36,37

The objective of this post hoc analysis was to compare 
the magnitude and pattern of the insomnia response to 
eszopiclone in PI and across several of the most common 
insomnia comorbidities in the presence of medications 
coadministered to treat those comorbid conditions.

METHOD

Data were analyzed separately from 5 large, multisite, 
randomized, double-blind, placebo-controlled studies 
published between 2006 and 2009 of adult outpatients of at 
least 1 month duration with the following: (1) PI (DSM-IV-
TR criteria, n = 828),33 (2) insomnia comorbid with MDD 
(DSM-IV-TR criteria, n = 545),8 (3) insomnia comorbid 
with GAD (DSM-IV-TR criteria, n = 595),28 (4) insomnia 
comorbid with rheumatoid arthritis (RA, n = 410),21 and (5) 
insomnia comorbid with perimenopause/postmenopause 
(PPM, n = 410).27 Detailed information on entry criteria, 
study design, sample characteristics, patient disposition, 
and efficacy results was previously reported in the primary 
publication of each trial.8,21,27,28,33 Key entry criteria for each 
of the studies were as follows: (1) insomnia:  total sleep time 
≤ 6.5 hours at least 3 times per week for the past month and 
sleep latency > 30 minutes (PI study), ≥ 30 minutes (MDD, 
GAD, and RA studies), and ≥ 45 minutes (PPM study); (2) 
MDD: Hamilton Depression Rating Scale (HDRS) total 
score ≥ 14 (the 17-item HDRS minus the 3 sleep disturbance 
items); (3) GAD: Hamilton Anxiety Rating Scale total score 
≥ 20; (4) RA: American College of Rheumatology criteria 
and taking a stable dose of an RA medication for ≥ 90 days 
prior to randomization; and (5) PPM staging: Stages of 
Reproductive Aging Workshop criteria.38 

The onset of insomnia was required as an inclusion 
criterion to be temporally related to the comorbid MDD, RA, 
and PPM in those 3 studies. For example, in the MDD study, 
onset of insomnia must not have predated onset of MDD 
by more than 10 weeks; in the PPM trial, the menopausal 
transition must have predated insomnia onset, with no other 

secondary causes of the insomnia. No temporal relationship 
was required in those patients with comorbid insomnia 
and GAD. Additional study design characteristics are 
summarized in Table 1.

Assessments
The following patient self-reported sleep parameters were 

collected in the morning via an interactive voice response 
system for the PI, MDD, RA, and PPM trials and via electronic 
diary for the GAD trial: sleep latency, defined as the number 
of minutes taken to fall asleep after bedtime; wake time after 
sleep onset, defined as the total number of minutes of wake 
time after initial sleep onset; and total sleep time, defined as 
the total number of minutes of sleep during the night. Sleep 
quality, daytime alertness, ability to concentrate, physical 
well-being, and ability to function were also evaluated using 
individual 0–10 Likert scales, with higher scores indicating 
better quality of sleep or functioning. Patients also completed 
the Insomnia Severity Index39 in order to assess the overall 
severity of insomnia.

Statistical Methods
The analyses of all efficacy endpoints were performed 

using the modified intent-to-treat population, consisting 
of all patients who were randomized and received at least 
1 dose of double-blind study medication. However, for the 
insomnia comorbid with PPM and insomnia comorbid with 
RA studies, observed cases was the unit of analysis. Change 
from baseline to week 1 and week 4 were analyzed for each 
of the subjective sleep and daytime efficacy parameters using 
an analysis of covariance model, with treatment and site as 
fixed effects and baseline as the covariate. Values for wake 
time after sleep onset and sleep latency were log transformed 
prior to the analysis as in prior work.8,21,27,28,33 Because a 
number of key sleep parameters are not normally distributed 
in the general population,40 the median of these variables is 
a more appropriate measure of central tendency than the 
mean and is therefore the central tendency statistic reported. 
No adjustment for multiple comparisons was carried out 
since this was an exploratory post hoc comparison. Effect 
size calculations from the PI, MDD, and GAD studies were 
based on the last observation carried forward method with 
change from baseline values, while effect size calculations 
from the PPM and RA studies were based on the completer 
analysis with change from baseline values. These approaches 
were based on the prespecified analysis method in the study 
protocols.

Effect sizes based on Cohen d for each individual study 
at week 1 and week 4 are provided. The Cohen d effect size 
was calculated for weekly efficacy measures as the between-
treatment difference score divided by the pooled standard 
deviation.41 An effect size of 0.2 to < 0.5 and ≥ 0.5 to < 0.8 has 
been suggested to represent a small and medium treatment 
effect, respectively, while an effect size ≥ 0.8 represents a 
large treatment effect.41 A timeframe of 4 weeks was studied 
because the shortest of the studies included in this post hoc 
analysis was 4 weeks in duration.
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Table 1. Characteristics of the 5 Clinical Trials Included in the Current Analysis

Characteristic
Primary Insomnia 

(Walsh et al, 200733)
Insomnia + GAD  

(Pollack et al, 200828)
Insomnia + MDD  
(Fava et al, 20068)

Insomnia + PPM 
(Soares et al, 200627)

Insomnia + RA  
(Roth et al, 200921)

Study design Randomized,  
double-blind, 
placebo-controlled

Randomized,  
double-blind, 
placebo-controlled 

Randomized,  
double-blind, 
placebo-controlled 

Randomized,  
double-blind, 
placebo-controlled 

Randomized, 
double-blind, 
placebo-controlled 

Inclusion criteria (sleep 
variables)

Total sleep time ≤ 6.5 h
Sleep latency > 30 min

Total sleep time ≤ 6.5 h
Sleep latency ≥ 30 min

Total sleep time ≤ 6.5 h
Sleep latency ≥ 30 min

Total sleep time 
≤ 6.5 h

Total sleep time 
< 6.5 h

Wake time after sleep 
onset ≥ 45 min

Sleep latency ≥ 45 min Wake time after sleep 
onset ≥ 45 min

Open-label treatment None Escitalopram 10 mg Fluoxetine 20 mg None (hormone 
replacement 
therapy permitted)

None (stable RA 
treatments 
permitted)

Double-blind treatment, n
Eszopiclone 3 mg 548 294 270 201 77
Placebo 280 301 275 209 76

Double-blind treatment 
duration

6 mo 8 wk 8 wk 4 wk 4 wk

Primary outcome measure Sleep latency Sleep latency Sleep latency Sleep latency Wake time after  
sleep onset

Secondary outcome 
measures (common to 
all studies)

Wake time after sleep 
onset, total sleep 
time, sleep quality, 
Likert scales, 
Insomnia Severity 
Index

Wake time after sleep 
onset, total sleep 
time,  sleep quality, 
Likert scales, 
Insomnia Severity 
Index

Wake time after sleep 
onset, total sleep 
time, sleep quality, 
Likert scales, 
Insomnia Severity 
Index

Wake time after sleep 
onset, total sleep 
time, sleep quality, 
Likert scales, 
Insomnia Severity 
Index

Wake time after sleep 
onset, total sleep 
time, sleep quality, 
Likert scales, 
Insomnia Severity 
Index

Abbreviations: GAD = generalized anxiety disorder, MDD = major depressive disorder, PPM = perimenopause/postmenopause, RA = rheumatoid arthritis.

Table 2. Baseline Demographic and Patient Characteristics of Patients Enrolled in the 5 Trials
Primary Insomnia 

(Walsh et al, 200733)
Insomnia + GAD  

(Pollack et al, 200828)
Insomnia + MDD  
(Fava et al, 20068)

Insomnia + PPM  
(Soares et al, 200627)

Insomnia + RA  
(Roth et al, 200921)

Eszopiclone  
(n = 548)a

Placebo 
(n = 280)a

Eszopiclone  
(n = 294)a

Placebo 
(n = 299)a

Eszopiclone 
(n = 270)a

Placebo 
(n = 275)a

Eszopiclone 
(n = 201)a

Placebo 
(n = 209)a

Eszopiclone 
(n = 77)a

Placebo 
(n = 76)a

Age, mean (SD), y 46.0 (11.8) 44.7 (11.8) 40.17 (11.90) 39.65 (11.64) 41.6 (10.7) 40.4 (11.3) 49.3 (4.1) 48.9 (3.9) 52.3 (8.1) 51.9 (9.5)
Gender, n (%)

Female 336 (61.3) 169 (60.4) 194 (66.0) 198 (66.2) 180 (66.9) 182 (66.4) 201 (100) 209 (100) 71 (92.2) 62 (81.6)
Male 212 (38.7) 111 (39.6) 100 (34.0) 101 (33.8) 89 (33.1) 92 (33.6) 0 0 6 (7.8) 14 (18.4)

Race, n (%)
White 376 (68.6) 197 (70.4) 198 (67.3) 218 (72.9) 176 (65.4) 165 (60.2) 154 (77.4) 160 (76.9) 65 (84.4) 63 (82.9)
Black 88 (16.1) 44 (15.7) 46 (15.6) 41 (13.7) 58 (21.6) 74 (27.0) 27 (13.6) 33 (15.9) 9 (11.7) 9 (11.8)
Hispanic 6 (1.1) 6 (1.1) 29 (9.9) 21 (7.0) 30 (11.2) 21 (7.7) 16 (8.1) 15 (7.2) 2 (2.6) 3 (3.9)
Asian 71 (13.0) 31 (11.1) 16 (5.4) 15 (5.0) 3 (1.1) 9 (3.3) 1 (0.5) 0 1 (1.3) 1 (1.3)
Other 7 (1.3) 2 (0.7) 5 (1.7) 4 (1.3) 2 (0.7) 5 (1.8) 1 (0.5) 0 0 0

Sleep latency,  
median, min

66.5 68.9 63.3 66.4 125.4 129.8 62.9 60.0 59.6 50.8

Total sleep time, 
median, min

312.3 303.1 337.4 338.1 254.2 242.2 333.8 333.9 349.6 329

Wake time after sleep 
onset, median, min

37.5 40.5 43.8 43.4 73.3 77.1 61.8 55.0 58.0 54.9

Sleep quality,  
mean (SD)

4.6 (1.6) 4.5 (1.5) 4.7 (1.6) 4.7 (1.5) 4.2 (1.7) 4.1 (1.8) 5.7 (1.7) 5.7 (1.7) 5.5 (1.7) 5.2 (1.6)

Daytime alertness, 
mean (SD)

5.1 (1.6) 5.0 (1.5) 5.0 (1.5) 5.0 (1.4) 4.6 (1.6) 4.4 (1.8) 6.3 (1.5) 6.3 (1.7) 6.1 (1.6) 6.0 (1.7)

Ability to concentrate, 
mean (SD)

5.7 (1.7) 5.5 (1.5) 5.2 (1.6) 5.1 (1.5) 4.7 (1.6) 4.6 (1.7) 6.7 (1.5) 6.7 (1.6) 6.7 (1.6) 6.7 (1.7)

Physical well-being, 
mean (SD)

5.6 (1.7) 5.6 (1.6) 5.1 (1.6) 5.1 (1.4) 4.7 (1.6) 4.6 (1.6) 6.7 (1.5) 6.7 (1.6) 6.2 (1.5) 6 (1.6)

Ability to function, 
mean (SD)

5.9 (1.7) 5.7 (1.6) 5.3 (1.6) 5.2 (1.5) 4.9 (1.7) 4.8 (1.7) 6.9 (1.5) 7 (1.6) 6.6 (1.5) 6.5 (1.4)

Insomnia Severity 
Index, moderate-
to-severe insomnia, 
n (%)

419 (77.0) 225 (80.4) 219 (75.0) 222 (74.7) 234 (87.0) 246 (90.1) 103 (52.8) 103 (50.5) 46 (63.0) 39 (56.5)

an = sample size randomized at baseline.
Abbreviations: GAD = generalized anxiety disorder, MDD = major depressive disorder, PPM = perimenopause/postmenopause, RA = rheumatoid arthritis. 
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RESULTS

The baseline demographic and clinical insomnia 
characteristics of patients enrolled in the 5 trials are 
summarized in Table 2. Between-study differences were 
consistent with the comorbid diagnosis. For example, 
patients in the RA trial were the oldest (mean age of 52.1 
years), followed by the patients in the PPM trial (49.1 years), 
while the youngest patients were those in the GAD and MDD 
trials (mean age of 39.9 years and 41.0 years, respectively). 
The majority of patients in all 5 of the trials were women. 

The most notable between-group difference was 
greater overall insomnia severity in the MDD patients 
compared with those in the other studies, as shown by 
markedly higher sleep latency and wake time after sleep 
onset, markedly shorter total sleep time, and higher 
Insomnia Severity Index scores.

Treatment with eszopiclone 3 mg was associated 
with significant reduction in sleep latency and wake 
time after sleep onset and increase in total sleep time 
at week 4 in all 5 trials (Figure 1A–C). Across groups, 
the greatest reduction from baseline in sleep latency 
and wake time after sleep onset and greatest increase in 
total sleep time was observed in patients with comorbid 
MDD.

Following treatment with eszopiclone 3 mg, effect 
sizes calculated at week 1 were in the 0.40–0.69 range 
(small-medium effect) for sleep latency, wake time 
after sleep onset, and total sleep time (Figure 2A–B). 
Effect sizes at week 4 for sleep latency, wake time after 
sleep onset, and total sleep time were also in the small–
medium range (0.26–0.63), but were somewhat more 
divergent. Effect sizes for sleep latency and total sleep 
time increased further in the PI group from weeks 1–4 
but tended to decrease from weeks 1–4 in the other 
trials. At week 4, effect sizes on all measures of sleep 
latency, wake time after sleep onset, total sleep time, 
and the Insomnia Severity Index tended to be highest 
for the PI patients and tended to be lowest for patients 
with comorbid GAD and MDD (Table 3).

The effect sizes for daytime functioning (Likert 
ratings of daytime alertness, ability to concentrate, 
physical well-being, ability to function) were small 
for all insomnia patient groups (Table 3). Figure 3A–B 
shows the effect sizes for sleep quality and for daytime 
functioning for each insomnia group for weeks 1 and 4. 
The effect sizes were consistently highest in the PI group 
and tended to be lowest in patients with comorbid GAD 
and MDD.

DISCUSSION

Together, these studies provide findings that are 
relevant to a substantial proportion of insomnia 
sufferers treated by physicians. It is estimated that 
only 25% of persons with insomnia have no associated 
comorbid condition, leaving the majority of patients 

with associated psychiatric and medical conditions that 
contribute to sleep disturbance in diverse ways.35 To date, 
however, there are no published epidemiologic studies 
reporting the specific prevalence of the major comorbid 
conditions observed within this population.

Multiple studies have found that anxiety and depressive 
disorders are the most common psychiatric comorbidities 
in patients with chronic insomnia. For example, 1 large 
study reported that, among persons with difficulty falling 
asleep, 37% had an anxiety disorder and 16.5% had MDD.42 
Insomnia is also a common complaint in a variety of chronic 

Figure 1. Median Change From Baseline to Week 4 in Patients With 
Primary and Comorbid Insomnia Treated With Eszopiclone

*P < .0001.
**P = .001.
***P < .001.
†P < .01.
‡P = .0004.
Abbreviations: GAD = generalized anxiety disorder, MDD = major depressive 

disorder, PPM = perimenopause/postmenopause, RA = rheumatoid arthritis. 
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with insomnia. In an epidemiologic study of over 3,200 
primary care patients, 17% of those with insomnia reported 
comorbid endocrine disorders.44 Insomnia complaints are 
common during periods of life associated with somatic and 
psychological discomforts such as menopausal transition.45 
Perimenopausal and postmenopausal women typically 
have more sleep complaints than younger women,46 and 
sleep problems are commonly seen in perimenopausal and 
postmenopausal women, with prevalence rates ranging 
from 15% to 60%.13,47

The pathophysiology of chronic insomnia is just 
beginning to be understood. To date, a substantial body of 
research into causal models of insomnia has been conducted 
in patients with PI, healthy normal volunteers, and animal 
models. However, such studies are lacking for conditions 
wherein insomnia is a core symptom of other illnesses such 
as mood disorders, GAD, and PPM.48–51 Hypnotics have 
been used for decades to treat insomnia in a wide range of 
patients, regardless of comorbid condition and despite the 
fact that the efficacy and tolerability of these medications 
were established only in patients with PI.52,53 Our analyses 
suggest that eszopiclone is effective for the treatment of 
insomnia across 5 different patient subgroups, with mixed 
small-to-moderate effect sizes in each of them. The level of 
improvement observed across all 5 conditions suggests that 
even though the disrupted sleep seen in diverse conditions 
may not have a common pathophysiologic pathway, each 
can be impacted to a similar extent via allosteric modulation 
of GABAA receptor inhibition of wake-promoting areas, 
the presumed mechanism of action of eszopiclone.32,54 
Comparative assessments of the effects of other hypnotic 
agents across insomnia populations are needed to determine 
the extent to which the similarities in improvement 
seen across these insomnia subgroups are unique to 
eszopiclone, common to all agents that enhance GABAA 
receptor–mediated inhibition, or a general characteristic of 
pharmacologic promotion of sleep regardless of mechanism 
of action.

Although the relative effect size across the 5 conditions 
varies somewhat for the different insomnia parameters 

aEffect size (Cohen d): 0.2 to < 0.5 = small treatment effect, ≥ 0.5 to 
< 0.8 = medium treatment effect, and ≥ 0.8 = large treatment effect.

Abbreviations: GAD = generalized anxiety disorder, MDD = major 
depressive disorder, PPM = perimenopause/postmenopause, 
RA = rheumatoid arthritis. 

Figure 2. Effect Sizes for Sleep Parameters: Treatment of 
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Table 3. Treatment Effects on Sleep Latency, Wake Time After Sleep Onset, and Total Sleep Time: Effect Sizes at Week 1  
and Week 4

Primary Insomniaa 
(Walsh et al, 200733)

Insomnia + GADa 
(Pollack et al, 200828)

Insomnia + MDDa 
(Fava et al, 20068)

Insomnia + PPMb 
(Soares et al, 200627)

Insomnia + RAb 
(Roth et al, 200921)

Variable Week 1 Week 4 Week 1 Week 4 Week 1 Week 4 Week 1 Week 4 Week 1 Week 4
Sleep latency 0.47 0.63 0.49 0.38 0.48 0.39 0.61 0.44 0.63 0.52
Wake time after sleep onset 0.47 0.38 0.53 0.26 0.40 0.28 0.69 0.43 0.63 0.36
Total sleep time 0.46 0.61 0.51 0.33 0.44 0.27 0.57 0.32 0.65 0.36
Sleep quality 0.56 0.61 0.62 0.37 0.50 0.33 0.69 0.29 0.77 0.33
Daytime alertness 0.42 0.41 0.28 0.22 0.13 0.08 0.16 0.23 0.37 0.35
Ability to concentrate 0.37 0.39 0.28 0.26 0.10 0.14 0.23 0.25 0.22 0.14
Physical well-being 0.32 0.35 0.24 0.19 0.13 0.11 0.26 0.24 0.12 0.05
Ability to function 0.39 0.39 0.27 0.25 0.14 0.18 0.24 0.29 0.37 0.35
Insomnia Severity Index 

total scorec
… −0.83 … −0.40 … −0.41 … −0.51 … −0.54

aEffect size calculations were based on the last observation carried forward method with change from baseline values.
bEffect size calculations were based on the completer analysis with change from baseline values.
cThe Insomnia Severity Index was not assessed at week 1. 
Abbreviations: GAD = generalized anxiety disorder, MDD = major depressive disorder, PPM = perimenopause/postmenopause, RA = rheumatoid arthritis.

somatic illnesses, including but not limited to chronic pain 
disorders such as back pain, fibromyalgia, osteoarthritis, 
and RA. In fact, a large national representative health survey 
(N = 49,000) in Norway found that approximately 25% of those 
with RA also complain of insomnia.43 Endocrine disorders 
such as diabetes mellitus are also commonly associated 
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GAD and MDD patients, who are generally treated with 
medications such as SSRIs, would be expected to be at least 
as large as the improvement seen in the other insomnia 
subgroups. This is a crucial point because studies carried 
out for US Food and Drug Administration approval of 
hypnotic medications are conducted in PI, although most 
patients seen in clinical practice have comorbid anxiety and 
mood symptoms. It should therefore not be concluded that 
PI studies overestimate the results seen in clinical practice.

There are several important limitations to this study. 
Only 5 multicenter studies were available for inclusion in the 
analysis, limiting the generalizability of our conclusions. In 
the MDD study, both the baseline severity of insomnia and 
the degree of improvement were substantially greater than 
in the other conditions. Comparisons across multiple types 
of patient groups and trial designs (eg, monotherapy versus 
combination therapy) introduce considerable heterogeneity. 
This heterogeneity is partly balanced by examining the effect 
size of a single medication. The effect of eszopiclone alone 
in the MDD and GAD populations has not been studied 
because of the assumption that appropriate treatment 
of insomnia occurring with MDD and GAD in clinical 
practice will always include an intervention targeted to the 
MDD or GAD, along with insomnia therapy. The effect 
size of eszopiclone alone on insomnia in MDD and GAD, 
and the incremental improvement in insomnia occurring 
with eszopiclone above and beyond the effects of SSRI 

Figure 3. Effect Sizes for Sleep Quality and Daytime Effects: Treatment of Primary and Comorbid Insomnia With Eszopiclonea

aEffect size (Cohen d): 0.2 to < 0.5 = small treatment effect, ≥ 0.5 to < 0.8 = medium treatment effect, and ≥ 0.8 = large treatment effect.
Abbreviations: GAD = generalized anxiety disorder, MDD = major depressive disorder, PPM = perimenopause/postmenopause, RA = rheumatoid arthritis. 
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studied, there appears to be a somewhat larger effect size for 
PI, PPM, and RA compared with MDD and GAD. Also, in 
contrast to the PI group, the effect size on quantitative sleep 
parameters in the MDD and GAD groups was somewhat 
reduced by week 4. Differences between weeks 1 and 4 could 
be related to progressive improvement in the placebo group 
over time, a common phenomenon in central nervous 
system trials. Possible reasons for the effect size and pattern 
of response differences among the comorbid populations 
studied include the effects of the concomitant medications 
for the comorbid condition (eg, an SSRI) or physiologic 
differences between different subtypes of insomnia in the 
various conditions. An effect of concomitant medications 
seems likely, given that the 2 conditions for which an SSRI 
was coadministered with eszopiclone tended to have the 
lowest effect sizes, and that SSRIs are known to improve 
insomnia along with the total syndrome in both MDD and 
GAD.

It is important to note that, although the eszopiclone 
versus placebo effect size was found to be smaller in MDD 
and GAD compared with PI, PPM, and RA, the absolute 
degree of improvement in GAD and MDD patients from 
baseline with eszopiclone plus SSRI medication was as large 
or larger than the improvement seen in PI, PPM, and RA 
patients who received eszopiclone alone. As a result, the 
degree of improvement seen in clinical practice (where 
no comparison with placebo occurs) with eszopiclone in 
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therapy, are of theoretical/mechanistic interest because they 
illustrate both the limitations of a typical monotherapy for 
these conditions for insomnia and the extent to which the 
combination of enhancing the inhibitory effects of GABA and 
serotonin reuptake inhibition can further benefit patients. 
A further limitation is that we did not evaluate or account 
for the potential influence of factors such as age, gender, 
baseline insomnia severity, or other covariates of interest on 
the eszopiclone effect sizes. This limitation occurred because 
our a priori plan was to evaluate effect size on the basis of a 
prespecified primary outcome analysis for each of the studies 
included.

In summary, this effect size comparison showed a relatively 
consistent effect of eszopiclone treatment of insomnia across 5 
clinically diverse populations. Moreover, patients in these trials 
were also being treated with appropriate clinical therapies for 
their condition, including concomitant treatment with SSRIs 
(GAD and MDD), appropriate pain medications (in RA), and 
hormone supplementation (perimenopause), supporting the 
real-world generalizability of the present study to clinical 
practice and mitigating concerns that randomized clinical 
trials conducted in restricted PI populations for drug approval 
purposes do not show therapeutic responses representative of 
those attainable in typical clinical practice.
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