ORIGINAL CONTRIBUTION

Cognitive Behavioral Therapy vs Zopiclone
for Treatment of Chronic Primary Insomnia
in Older Adults
A Randomized Controlled Trial
Børge Sivertsen, PsyD
Siri Omvik, PsyD
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I

NSOMNIA IS USUALLY DEFINED AS SUB-

jective complaints of poor sleep accompanied by impairment in daytime function according to the
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, comprising complaints of insufficient sleep, interrupted sleep, difficulty in initiating or
maintaining sleep, and poor-quality or
nonrestorative sleep.1 Insomnia is common in people older than 55 years (9%25%2-5) and is associated with reduced
quality of life,6,7 affective disorders,8 and
increased health service utilization.9 A recent analysis of the economic burden of
insomnia in the United States estimates
the direct medical costs to be $13.9 billion annually.10 Despite these links to individuals’ lives and societal costs, most
people with chronic insomnia—up to
85%—remain untreated.11,12 Two thirds
of individuals with insomnia report poor
knowledge of available treatment options, and as many as one fifth resort to
either untested over-the-counter medications or alcohol in attempts to improve their condition.13
See also Patient Page.

Context Insomnia is a common condition in older adults and is associated with a number of adverse medical, social, and psychological consequences. Previous research has
suggested beneficial outcomes of both psychological and pharmacological treatments, but blinded placebo-controlled trials comparing the effects of these treatments are lacking.
Objective To examine short- and long-term clinical efficacy of cognitive behavioral
therapy (CBT) and pharmacological treatment in older adults experiencing chronic primary insomnia.
Design, Setting, and Participants A randomized, double-blinded, placebocontrolled trial of 46 adults (mean age, 60.8 y; 22 women) with chronic primary insomnia conducted between January 2004 and December 2005 in a single Norwegian
university-based outpatient clinic for adults and elderly patients.
Intervention CBT (sleep hygiene, sleep restriction, stimulus control, cognitive therapy,
and relaxation; n=18), sleep medication (7.5-mg zopiclone each night; n=16), or placebo medication (n=12). All treatment duration was 6 weeks, and the 2 active treatments were followed up at 6 months.
Main Outcome Measures Ambulant clinical polysomnographic data and sleep diaries were used to determine total wake time, total sleep time, sleep efficiency, and
slow-wave sleep (only assessed using polysomnography) on all 3 assessment points.
Results CBT resulted in improved short- and long-term outcomes compared with
zopiclone on 3 out of 4 outcome measures. For most outcomes, zopiclone did not differ from placebo. Participants receiving CBT improved their sleep efficiency from 81.4%
at pretreatment to 90.1% at 6-month follow-up compared with a decrease from 82.3%
to 81.9% in the zopiclone group. Participants in the CBT group spent much more time
in slow-wave sleep (stages 3 and 4) compared with those in other groups, and spent
less time awake during the night. Total sleep time was similar in all 3 groups; at 6 months,
patients receiving CBT had better sleep efficiency using polysomnography than those
taking zopiclone.
Conclusion These results suggest that interventions based on CBT are superior to zopiclone treatment both in short- and long-term management of insomnia in older adults.
Trial Registration clinicaltrials.gov Identifier: NCT00295386
www.jama.com

JAMA. 2006;295:2851-2858

Among primary care physicians, the
treatment of choice for insomnia has
commonly been pharmacological inter-

vention.14,15 The short-term efficacy of
sleep medications has been demonstrated in numerous studies.16,17 How-
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ever, a recent meta-analysis of sleep
medications in older patients with
insomnia concluded that effect sizes and
clinical benefits both were small.18 Furthermore, a consensus statement by the
National Institutes of Health19 concluded that, while pharmacological
treatments may be useful for acute and
situational insomnia, long-term use
involves risks of dependency and tolerance. There is also some current controversy in the media about the increasing use of zolpidem in the United States,
related to next-day sleepiness and traffic collisions.20,21
Cognitive behavioral therapy (CBT)
is the most widely used psychological
intervention for insomnia. Three metaanalyses22-24 have concluded that 70% to
80% of middle-aged adults with insomnia benefit from interventions based on
CBT, and a study by Jacobs and colleagues suggested that young- and
middle-aged individuals with insomnia
improve more from CBT compared with
pharmacotherapy.25 However, a Cochrane review stated that there is limited
evidence available suggesting a clear
effect of CBT on insomnia in older
adults.26 Compared with placebo and no
treatment, CBT was associated with sleep
improvements,27-29 but effects were not
as great as for CBT used with younger
adults.29 Also, a recent meta-analysis concludedthatbehavioralinterventionswere
more effective in the younger cohort in
improving both total sleep time and sleep
efficiency.22 However, all studies in this
meta-analysis were based on self-report
or actigraphy. Surprisingly, only 1 randomized controlled clinical trial, by
Morin and colleagues,30 has directly compared the clinical efficacy of both sleep
medication (temazepam) and psychological interventions in older patients
with primary insomnia. This study demonstrated that CBT and pharmacological interventions produced similar shortterm effects but that CBT was superior
at follow-up as indicated by sleep diaries. However, no studies have compared
the newer nonbenzodiazepine sleep
medications with nonpharmacological
treatments and, to our knowledge, no
studies have examined whether CBT af2852

fects slow-wave sleep (stages 3 and 4)
in treating insomnia. This is of particular interest because lack of slow-wave
sleep has been believed responsible for
much of the daytime impairment experienced by patients with insomnia.31
The present study was a randomized
controlled trial conducted to evaluate the
short- and long-term clinical efficacy of
both CBT and the non-benzodiazepine
sleep medication zopiclone. In contrast
to previous research, we used both polysomnography (PSG) and sleep diaries at
all 3 assessment points including followup. Providing independent estimates of
sleep and wake time in addition to classification of sleep stages, the inclusion of
PSG at follow-up was of particular importance because patients’ subjective perceptions of actual sleep time have deviated from PSG-based recordings.32 We
also wanted to compare the treatment
conditions in their ability to improve
slow-wave sleep.
METHODS
Participants

Participants were recruited through
newspaper advertisements that stated the
aim of the study as comparing the effects of sleep medications with psychological treatment. No additional information about the study hypothesis or
type of interventions was provided.
Inclusion criteria were that participants (1) be 55 years or older; (2) fulfill the Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition criteria for insomnia, including difficulties initiating sleep, maintaining sleep,
and/or early morning awakenings with
no ability of return to sleep; (3) have
insomnia duration of at least 3 months
insomnia; and (4) complain of impaired daytime functioning.
The following exclusion criteria were
used: (1) use of hypnotic medication in
the last 4 weeks before project inception; (2) use of antidepressive or antipsychotic medications; (3) signs of dementia or other serious cognitive
impairment defined by a score of less
than 23 on the Mini-Mental State Examination33; (4) presence of a major depressive disorder or other severe men-

JAMA, June 28, 2006—Vol 295, No. 24 (Reprinted)

tal disorder as identified by a clinical
assessment based on the Structured
Clinical Interview for the Diagnostic and
Statistical Manual of Mental Disorders,
Fourth Edition34; (5) presence of sleep apnea defined as apnea-hypopnea index
greater than 15 or periodic limb movements during sleep (PLM index with
arousal ⬎15); (6) working night shifts
and unable or unwilling to discontinue
this work pattern; (7) unwillingness or
inability to stop taking sleep medication before study participation; or (8)
having a serious somatic condition preventing further participation.
Procedure

Participants who responded to the advertisement (N=92) underwent several
screening processes before they were included. A 15-minute telephone interview
by 2 clinical psychologists ensured that
participants fulfilled the basic criteria for
inclusion. Accepted participants (n=75)
met at the Department of Clinical Psychology, University of Bergen, for a structured clinical interview (SCID-I) screening for severe psychopathology and cognitive impairment. The final screening
phase included 2 consecutive nights of
ambulant polysomnography. Randomization was performed by the project
leader using blocks of 3 with no stratification. After 12 participants had been
assigned to each of the 3 conditions,
blocks of 2 were used to randomly assign the remaining participants into 1
of the active treatments (CBT or zopiclone). Allocation concealment was
implemented using sealed, sequentially
numbered boxes that were identical in
appearance for the 3 treatment groups.
All study personnel in contact with the
participants were unaware of the randomization sequence. Double-blinding
was achieved with pills with identical appearance, smell, and flavor containing
either zopiclone or placebo. In all, 48 participants were randomized into either
CBT (n=18), hypnotics (7.5 mg of zopiclone each night; n=18), or pharmacological placebo treatment (n=12). However, 2 participants withdrew from the
zopiclone condition immediately after
randomization and were excluded from
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the modified intent-to-treat analysis. The
flowchart in FIGURE 1 outlines the design of the study.
Instruments

PSG. Sleep variables were assessed by
ambulant clinical PSG performed in the
participants’ homes. The PSG montage
included electroencephalographic,
electromyographic, and electrooculographic monitoring.
Sleep stages, respiratory disturbances, and limb movements were scored
according to standard criteria35 by 2 technicians blinded to the participants’ condition. Respiration (air flow, tidal volume, and oxygen saturation) and anterior
tibialis electromyographic readings were
recorded to detect sleep apnea or periodic limb movements. Participants underwent 2 consecutive nights of PSG at
pretreatment to allow for adaptation to
the PSG montage. At both posttreatment and follow-up assessment, only 1
night of PSG was recorded because recent studies have demonstrated that the
so-called “first night effect” is only present in the first night in the first assessment period.36 All electrophysiological
signals were acquired using Embla A10
(Flaga-Medcare Somnologica 3.2 software package, Buffalo, NY).
The sleep outcome measures included total wake time (summation of
sleep-onset latency, wake time after sleep
onset, and early morning awakening),
total sleep time, sleep efficiency (ratio of
total time spent asleep to the actual time
spent in bed, multiplied by 100), and
slow-wave sleep (time spent in sleep
stages 3 and 4 registered by PSG).
Sleep Diaries. Participants completed sleep diaries37 every morning for
2 weeks at all 3 assessment points. The
sleep diary provided self-reported information about the same sleep parameters collected from PSG registration.
To increase the reliability, data analysis was based on the mean scores compiled during the 2-week period.
Treatment Conditions. CBT. Participants receiving CBT attended 6
weekly individual treatment sessions,
with each lasting approximately 50 minutes. The rationale of this treatment

condition is based on a manualized
multicomponent approach that includes several modules introduced at
different stages in the treatment process.38 These components include sleep
hygiene education, 39 sleep restriction,40 stimulus control,41 cognitive

therapy,42 and progressive relaxation
techniques.43 TABLE 1 provides an overview of the treatment principles in the
CBT condition. The therapy sessions
were facilitated by 2 clinical psychologists (B.S. and S.O.) and administered
at the outpatient university clinic be-

Figure 1. Participant Flow in the Study
92 Potential Participants
Screened for Eligibility
75 Met Basic Inclusion Criteria
for Pretreatment Assessment

48 Randomized

27 Excluded
16 Sleep Apnea or Periodic
Limb Movements
3 Psychiatric Condition
1 Not Able to Stop Taking
Sleep Medication
4 Spontaneous Improvement
3 Withdrew

18 Assigned to Receive Cognitive
Behavioral Therapy
18 Received Intervention
as Assigned

18 Assigned to Receive Zopiclone
16 Received Intervention
as Assigned
2 Withdrew Immediately After
Randomization

12 Assigned to Receive Placebo
12 Received Placebo
as Assigned

18 Completed Treatment Protocol

15 Completed Treatment Protocol
1 Discontinued Intervention
(Adverse Effects)

12 Completed Treatment Protocol

18 Included in 6 wk
Posttreatment Analysis

16 Included in 6 wk
Posttreatment Analysis∗

2 Lost to Follow-up at 6 mo

5 Lost to Follow-up at 6 mo
3 Withdrew
2 Discontinued Treatment
(Adverse Effects)

18 Included in 6 mo
Follow-up Analysis

12 Included in 6 wk
Posttreatment Analysis

16 Included in 6 mo
Follow-up Analysis∗

*Only 15 participants were included in polysomnographic analysis and 1 was excluded due to invalid polysomnography data.

Table 1. Overview of Principles in Treatment Modules Included in the Cognitive Behavioral
Therapy Condition
Module
Sleep hygiene
education
Sleep restriction

Stimulus control

Cognitive therapy

Progressive relaxation
technique

©2006 American Medical Association. All rights reserved.

Description
The patient learns about the impact of lifestyle habits such as exercise;
diet and alcohol use; and the influence of environmental factors such
as light, noise, and temperature
Involves a strict schedule of bedtimes and rising times, restricting patients’
allowed time in bed to the actual sleeping time according to the
patients’ sleep diary; the aim is to increase homeostatic sleep drive
through partial sleep deprivation
The aim is to break associations between the sleep environment and
wakefulness by teaching the participant not to engage in bedroom
activities incompatible with sleep and to stay in the bedroom only
when asleep or sleepy
The objective is to identify, challenge, and replace beliefs and fears
regarding sleep or the loss of sleep with realistic expectations
regarding sleep and daytime function
The patient is taught how to recognize and control muscular tension
through use of exercise instructions on prerecorded tape or compact
disc, and to practice the technique at home on a daily basis
(Reprinted) JAMA, June 28, 2006—Vol 295, No. 24 2853
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Table 2. Pretreatment Demographic and Clinical Variables of Participants Included in the Study

Characteristic
Age, mean (SD)
Sex, women/men
Education, mean years (SD)
Insomnia duration, mean y (range)
Current smoker, No. (%)
More than 2 cups coffee
daily, No. (%)
Body mass index, mean (SD)†
Previously treated for
insomnia, No. (%)
Self-reported chronic
condition, No. (%)‡
Currently taking other
medication, No. (%)§

Cognitive
Behavioral
Therapy
(n = 18)

Zopiclone
(n = 16)

Placebo
(n = 12)

Total
(N = 46)

P
Value*

59.8 (4.3)
7/11
14.2 (2.1)
15.8 (2-43)
7 (38.9)
6 (33.3)

61.3 (6.9)
6/10
13.7 (2.1)
13.7 (3-35)
10 (62.5)
5 (31.3)

61.8 (5.0)
9/3
14.6 (3.3)
12.0 (1-30)
3 (25.0)
4 (33.3)

60.8 (5.4)
22/24
14.1 (2.4)
14.1 (1-43)
20 (43.5)
15 (32.6)

.58
.09
.67
.66
.12
.99

30.8 (6.6)
12 (66.7)

32.3 (8.7)
4 (25.0)

29.9 (5.1)
4 (33.3)

31.1 (7.0)
20 (43.5)

.70
.04

7 (38.9)

9 (56.3)

3 (25)

19 (41.3)

.24

6 (33.3)

4 (25.0)

9 (75.0)

19 (41.3)

.02

Ethics

*P values are based on analysis of variance or Pearson 2 test.
†Calculated as weight in kilograms divided by height in meters squared.
†Heart disease, hypertension, chronic pain, urinary tract problems, headache, migraine.
§Other than sleep medication or antidepressive or antipsychotic medications.

tween March 2004 and June 2005. Because both active treatment conditions were administered equally during
14 to 15 months, seasonal variations in
daylight were not likely to have confounded the findings in the present
study. Due to the nature of CBT, neither therapists nor participants were
blinded to it.
Zopiclone. Zopiclone, first introduced in 1988, is a cyclopyrrolone derivative that is chemically unrelated to
benzodiazepines or barbiturates. Zopiclone works by enhancing the actions of
the neurotransmitter ␥-aminobutyric
acid and is a racemic mixture of 2 stereoisomers, only 1 of which is active. The
active stereoisomer, eszopiclone, was introduced on the US market in April 2005,
and although the dosages are different
(7.5 mg of zopiclone is equivalent to
about 3.75 mg of eszopiclone), the 2
drugs are identical in effect. Zopiclone
has demonstrated efficacy equivalent to
and in some cases greater than both longand short-acting benzodiazepines.44,45
Zopiclone is documented to be welltolerated in elderly patients and is generally less likely to produce adverse effects than benzodiazepines.45 Zopiclone
was chosen because it has been the most
commonly prescribed hypnotic in Norway during the last decade, and overall
this hypnotic agent has a market share
2854

6-month statistical comparisons. The
rationale for omitting these data was to
compare solely the effects of CBT vs
zopiclone without including participants who had received both placebo
medication and subsequently either
zopiclone or CBT. Because the zopiclone and placebo medications were administered in a standard double-blind
fashion, neither the patients nor the
therapists should have known whether
the patient received the active or inactive medication, but patients and therapists were not asked to guess to which
treatment patients were randomized.

of 45% of the total sales of hypnotics and
tranquilizers in Norway.46
Participants in the active sleep medication group were administered 7.5 mg
of zopiclone by a physician. Participants met at the sleep laboratory every week for a 10-minute meeting to report any adverse effects and to obtain
the following week’s dosage of 7 pills.
No behavioral recommendations regarding sleep were given during these
short meetings, and the main focus was
on encouraging the participants to adhere to the treatment program. After
treatment completion, the patients were
given the opportunity to continue their
medication for 6 additional months.
Placebo. Participants receiving placebo treatment were subject to the same
treatment protocol as those in the active medication group. As with zopiclone, the placebo capsules were made
of gelatin and there were no differences in appearance, smell, or flavor between the active and inactive pills. After 6 weeks, participants in the placebo
group were immediately randomized
into 1 of the 2 active treatment conditions. Thus, the present study provides no follow-up data after 6 months
for the placebo condition. Data from
participants who received an active
treatment following the placebo condition were not considered in the

JAMA, June 28, 2006—Vol 295, No. 24 (Reprinted)

The study was approved by the National
Data Inspectorate, the Norwegian Medicines Agency, and the Regional Committee for Medical Research Ethics in
western Norway. Written informed consent was obtained from all participants
included in this study. Participants
received no payment to participate in the
study, and they were informed that they
could withdraw from the study at any
time without stating the reason.
Statistics

We used SPSS statistical software (SPSS
Inc, Chicago, Ill) for Windows 13 for all
statistical analyses. Analysis of variance
with Bonferroni posthoc comparison or
Pearson 2 tests were used to examine
demographic and clinical variables at pretreatment. Modified intention-to-treat
analyses (excluding the 2 individuals randomized to zopiclone who withdrew
before the study began) based on end
point data were used throughout the
study. Pretreatment data were brought
forward and used as 6-week and 6-month
data for participants who dropped out
during treatment (n=1), whereas 6-week
data were used as follow-up for individuals lost during 6-month follow-up
(n = 7). A 2 ⫻ 3 (time ⫻ intervention)
analysis of covariance analysis with Bonferroni-corrected post hoc comparisons
was used to investigate differences
between the interventions in terms of
treatment effects. Analysis of covariance was also used to examine the treatment effects at 6-month follow-up, and
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posttreatment and follow-up equivalent to an effect size of approximately
1.0, with a power of 80% at P =.05, the
number of participants needed in each
group was estimated to be 17.

paired-sample t tests were used to compare the posttreatment and follow-up levels. The clinical significance of the treatment effects was estimated by the
proportion of participants who reached
PSG-recorded sleep efficiency level of at
least 85%,30 and Pearson 2 tests were
used to test for group differences. Withingroup effect sizes (pooled SD) were calculated using the Cohen d formula.47
Multicomponent CBT-based treatments for older adults with insomnia
have been shown to yield effect sizes
varying up to 2.0 on some sleep variables, such as wake time after sleep onset, 29 while pharmacotherapy typically yields effect sizes of approximately
0.9 on most sleep variables.48 Hence, expecting a difference between multicomponent CBT and pharmacotherapy at

RESULTS
Pretreatment

Forty-five of the 46 participants originally enrolled in the study completed the
6-week treatment protocol (22 women,
24 men). Mean age was 60.8 (SD, 5.4)
years (median, 59; interquartile range 6),
and the duration of insomnia was on average 14.1 years (SD, 11.3) (median, 10;
interquartile range 15). Age, sex, educational level, insomnia duration, smoking, caffeine intake, body mass index, comorbid chronic condition, or sleep
measures did not differ significantly be-

tween the treatment groups at pretreatment assessment (TABLE 2). More participants in the CBT condition had
previously received treatment for insomnia compared with the other conditions (P=.04), and more participants receiving placebo treatment were also
taking other non–sleep-related medications compared with the CBT and zopiclone groups (P=.02) (Table 2). Mean
PSG-registered sleep efficiency at pretreatment was 81.0 (SD, 10.5) across the
treatment conditions, while the participants’ sleep diaries yielded a mean sleep
efficiency of 66.2 (SD, 11.8).
6-Week Follow-up

PSG. Total wake time showed both a significant time effect (P⬍.001), indicating that the participants spent less time

Table 3. Objective and Subjective Sleep Data for Each Treatment Condition at All 3 Assessment Points
Cognitive Behavioral Therapy
(n = 18)
Sleep Measure
and Time

Mean (SD)

Total wake time, min
Polysomnography
Pretreatment
107.8 (41.0)
Posttreatment
51.4 (35.0)¶
6-Mo follow-up 47.1 (31.0)¶
Sleep diary
Pretreatment
143.2 (63.4)
Posttreatment
94.9 (88.2)#
6-Mo follow-up 69.9 (46.7)¶
Total sleep time, min
Polysomnography
Pretreatment
Posttreatment
6-Mo follow-up
Sleep diary
Pretreatment
Posttreatment
6-Mo follow-up
Sleep efficiency, %
Polysomnography
Pretreatment
Posttreatment
6-Mo follow-up
Sleep diary
Pretreatment
Posttreatment
6-Mo follow-up
Slow-wave sleep, min
Polysomnography
Pretreatment
Posttreatment
6-Mo follow-up

%
Improvement

Effect
Sizes 㛳

Zopiclone
(n = 16)*

Mean (SD)

Placebo
(n = 12)†

%
Effect
Improvement Sizes

52
56

1.5
1.7

102.8 (54.9)
98.9 (42.3)
92.9 (38.7)

4
10

0.1
0.2

34
51

0.6
1.3

157.9 (75.1)
132.1 (74.3)
115.7 (68.0)#

16
27

0.3
0.6

−0.4
−0.1

388.3 (58.3)
322.7 (57.2)#
332.1 (68.4)#

−17
−15

−1.1
−0.9

304.9 (67.6)
339.5 (75.9)**
345.4 (71.3)**

11
13

0.5
0.6

370.0 (63.6)
343.8 (56.5)
365.0 (56.1)

−7.1
−1.3

319.1 (60.7)
336.0 (55.5)
361.5 (57.9)**

5
13

0.3
0.7

81.4 (7.4)
88.9 (8.4)**
90.1 (7.2)¶

9
11

1.0
1.2

82.3 (8.2)
81.5 (9.3)
81.9 (9.0)

−1
−1

−0.1
−0.0

69.0 (12.4)
80.8 (13.9)¶
83.2 (11.1)¶

17
21

0.9
1.2

63.2 (12.5)
71.3 (14.7)**
73.9 (13.8)**

13
17

0.6
0.8

63.1 (28.9)
80.3 (26.5)**
84.4 (34.1)**

27
34

0.6
0.7

76.8 (37.0)
61.7 (32.4)#
59.2 (28.9)#

−20
−23

−0.4
−0.5

Mean (SD)

Time Effect‡

%
Effect
F
P
Improvement Sizes Value Value

Time ⫻ Group
Effect§

Post hoc

P
Value

153.6 (145.5)
129.8 (64.1)

16

0.2

8.70 ⬍.001 CBT⬍ZOP, PL
7.22
.003 CBT⬍ZOP

159.9 (67.9)
126.4 (66.8)

21

0.5

6.52
.001 CBT, ZOP, PL
10.55 ⬍.001 CBT⬍ZOP

346.0 (59.3)
322.9 (60.2)

−7

−0.4

313.1 (54.1)
334.2 (44.2)

7

0.4

78.9 (16.2)
76.2 (11.3)

−3

−0.2

65.8 (9.9)
71.7 (10.0)

9

0.6

15.61 ⬍.001 CBT, ZOP, PL
16.97 ⬍.001 CBT, ZOP

.17
.11

79.5 (20.8)
69.1 (25.2)

−13

−0.4

7.53 ⬍.001 CBT⬎ZOP, PL
11.60 ⬍.001 CBT⬎ZOP

.002
.001

0.47
1.27

.45
.03

CBT, ZOP, PL
CBT, ZOP

.50
.13

5.49
.003 CBT, ZOP, PL
10.85 ⬍.001 CBT, ZOP

.82
.69

5.03
4.42

.70
.30

⬍.001
.001

.005 CBT, ZOP⬎PL
.002 CBT⬎ZOP

.004
.008

Abbreviations: CBT, cognitive behavioral therapy; ZOP, zopiclone; PL, placebo.
*For polysomnographic analysis, n = 18 due to invalid polysomnographic data.
†Placebo group was assessed only at baseline and 6 weeks.
‡F- and P-values refer to overall time effect found using analysis of covariance.
§Post hoc tests and P values refer to time ⫻ group interactions using analysis of covariance.
㛳Denotes within-group effect size (pooled SD).
¶P⬍.001 P value is based on paired-samples t tests to examine time effects within each treatment condition compared with pretreatment.
#P⬍.05 P value is based on paired-samples t tests to examine time effects within each treatment condition compared with pretreatment.
**P⬍.01 P value is based on paired-samples t tests to examine time effects within each treatment condition compared with pretreatment.
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Figure 2. Sleep Efficiency at Pretreatment, Posttreatment, and Follow-up as Measured With
Polysomnography and Sleep Diary
Pretreatment

Posttreatment

Sleep Diary

100

100

90

90

80

80

Sleep Efficiency, %

Sleep Efficiency, %

Polysomnography

70
60
50
40
30

Follow-up

70
60
50
40
30

20

20

10

10

0

0
Cognitive Behavioral
Therapy
(n = 18)

Zopiclone
(n = 15)

Cognitive Behavioral
Therapy
(n = 18)

Zopiclone
(n = 16)

Bars represent 95% confidence intervals.

awake during the night following treatment than prior to treatment (TABLE 3),
and a significant time⫻group interaction (P⬍.001), indicating that treatment groups differed significantly. The
total wake time for the CBT group improved significantly more than both the
placebo group at 6 weeks and the zopiclone group at 6 weeks. The zopiclone
group did not differ significantly from the
placebo group (P=.62). Total wake time
at 6 weeks was reduced 52% in the CBT
group compared with 4% and 16% in the
zopiclone and placebo groups,
respectively.
Total sleep time showed no significant time effects (P=.70), indicating that
total sleep time did not change with treatment interventions. However, sleep efficiency demonstrated both a significant
time effect (P=.005), and time⫻group
interaction (P=.004), with the CBT group
having significantly higher sleep efficiency at 6 weeks than the placebo group
(P=.004). CBT was not significantly different from zopiclone (P=.09), and zopiclone was not significantly different from
placebo (P=.62) (FIGURE 2).
The amount of PSG-recorded slowwave sleep (stage 3 and 4) improved significantly over time in the CBT group
compared with both the placebo (P=.03)
and zopiclone groups (P = .002). The
zopiclone group had significantly less
slow-wave sleep after treatment compared with before treatment (P=.01).
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Sleep Diary. Total wake time
(P = .001), total sleep time (P = .003),
and sleep efficiency (P⬍.001) all improved over time as recorded in participants’ sleep diaries, but no differences were seen by group (Table 3).
6-Month Follow-Up

PSG. Total sleep time increased significantly in the CBT group at 6 months
compared with 6 weeks (P=.05). The
zopiclone group showed no significant
change at 6 months, maintaining improvements seen at 6 weeks (Table 3).
Comparing the 2 active treatment conditions, total wake time, sleep efficiency, and slow-wave sleep were all significantly better in the CBT group than
in the zopiclone group; total sleep time
was not significantly different (Table 3).
Sleep Diary. Similar to PSG, the sleep
diaries showed an increase in total sleep
time in the CBT group at 6 months
compared with 6 weeks of follow-up
(P = .004). Total wake time declined in
the CBT group compared with the zopiclone group (P=.03) (Table 3).
Clinical Significance

The clinical significance of the treatment effects in both active conditions
was examined by calculating the proportion of participants who reached
PSG-recorded sleep efficiency level of
at least 85%.30 In the CBT group, 13 individuals (72%) had a sleep efficiency
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level of at least 85% at the 6-week posttreatment assessment, while 14 (78%)
fulfilled this criterion 6 months after
treatment completion, compared with
6 (33%) at pretreatment. In contrast,
only 7 (47%) of the participants in
the zopiclone group had a sleep efficiency of at least 85% at the 6-week
posttreatment assessment (vs 6 [40%]
at pretreatment), a proportion which
declined to 6 (40%) at 6-month followup. The group differences were statistically significant both at posttreatment (22=8.94; P=.01), and follow-up
(21 =4.89; P=.03).
Treatment Attendance
and Adherence

Participants rated their adherence to
CBT, zopiclone, and placebo on a 5-point
scale (ranging from 0 - “never” to 5 - “every night”) showing to what extent they
took the pills or followed the advice and
instructions in the treatment condition.
The attendance rate in the CBT condition was 100%, and participants in the
zopiclone condition who cancelled an
appointment were sent the week’s dosage by mail. Overall level of adherence
across all treatment groups was high
(mean 4.6 [SD, 0.6]). There were no significant differences between the CBT
(mean 4.8 [SD, 0.1]) and zopiclone
(mean 4.5 [SD, 0.9]) condition on selfreported adherence at posttreatment,
while participants in the placebo condition scored lower than the CBT recipients (mean 4.3 [SD, 0.6]; P =.05). At
6-month follow-up, the adherence rate
did not differ between the 2 active treatmentgroups,buthaddeclinedto4.1(SD,
0.3) (P⬍.001) in the CBT condition and
3.6 (SD, 1.3) in the zopiclone condition
(P=.02 compared with 6 week posttreatment). All participants in both the CBT
andthezopicloneconditionreportedthat
they had continued their treatment to
some extent during the 6-month followupperiod.However,3participants(13%)
in the zopiclone condition reported that
they only took their sleep medication
“some of the days” after posttreatment
assessment, of which 1 participant
stopped taking the drug 1 month after
treatment completion. The remaining
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participants reported either “half of the
days,” “most days,” or “all days,” as was
also the case for all participants in the
CBT condition. In addition, 1 participant
in the zopiclone group did not use sleep
medication at follow-up assessment.
Adverse Effects. The following adverse effects were reported by participants in the zopiclone condition: bitter taste (n = 6), dry mouth (n = 4),
daytime drowsiness (n = 4), light nausea (n=2), headache (n = 2), and chest
pain (n=1). One participant in the zopiclone condition withdrew before posttreatment assessment due to adverse
effects, as did 2 participants in the follow-up period. One participant in the
placebo condition reported light nausea and dry mouth. No adverse effects
were reported in the CBT condition.
COMMENT
We found that CBT was more effective
immediately and long-term compared
with both zopiclone and placebo in older
adults with chronic primary insomnia.
On average, participants receiving CBT
improved their PSG-registered sleep efficiency by 9% at posttreatment, compared with a decline of 1% in the zopiclone condition, a difference that was
both statistically and clinically significant. These improvements in the CBT
group were maintained at 6-month follow-up. Furthermore, participants in the
CBT group spent significantly more time
in slow-wave sleep (stages 3 and 4) compared with the other conditions.
A Cochrane review concluded that
CBT had only a mild effect on sleep problems in older adults.26 By contrast, our
findings indicate a much stronger effect,
with within-group effect sizes for CBT
ranging from 0.6 to 1.7 at follow-up on
total wake time, sleep efficiency and
slow-wave sleep. Although we found no
significant changes in PSG-registered
total sleep time, the participants’ sleep
diaries yielded significant treatment gains
across the treatment conditions. Extending the findings by Morin et al,30 the
present study provides additional evidence that CBT produces both short- and
long-lasting treatment effects in older
adults with insomnia. The clinical sig-

nificance of the CBT was underscored by
72% of the participants having a PSGregistered sleep efficiency level of at least
85% at posttreatment assessment, compared with 33% at pretreatment. Our
findings that CBT recipients showed lasting improvements in slow-wave sleep
(63.1 minutes at study inception to 84.4
minutes at follow-up) were striking, especially as zopiclone resulted in a decrease (76.8 minutes at study inception
to 59.2 minutes at follow-up). This is an
intriguing finding that needs to be replicated, as lack of slow-wave sleep may
be responsible for impaired daytime
functioning and sleepiness.31
In contrast to the results by Morin et
al,30 we found no significant treatment
effects inthe pharmacologicalgroup, neither at 6-week posttreatment or at
6-months follow-up. Zopiclone showed
no better effect than placebo and produced significantly less slow-wave sleep
atposttreatmentcomparedwithpretreatment. This is somewhat surprising as numerous clinical trials have shown that
short-term use of zopiclone is at least as
effective as the older benzodiazepines
in patients with insomnia.45 However,
almost no studies have investigated the
effects of zopiclone beyond 4 weeks, and
we cannot rule out that participants in
this condition may have developed tolerance when they were assessed after 6
weeks. On the other hand, 5 participants
withdrew by 6 months and 2 were no
longer taking the study drug, so these
results should be replicated in additional
6-month or longer-term studies.
The observed discrepancies between
changes in PSG and sleep diary–
recorded sleep time in both activetreatment conditions should be noted.
However, the reliability and validity of
sleep diaries have previously been questioned, as patients’ self-reported sleep
time has been shown to deviate from
findings based on PSG, ranging from underestimations to overestimations.32
There are some limitations to the
present study. Only participants with
chronic primary insomnia were included,
and thus, our results may not generalize
to patients whose sleep problems are secondary to psychiatric or medical condi-
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tions. It remains to be seen whether CBT
for insomnia may yield similar positive
results in primary care settings, in which
sleep problems may be part of a more
complex clinical picture. Also, one may
argue that the average sleep quality of
included participants at pretreatment
assessment was relatively high (PSGregistered sleep efficiency of 81% across
all treatment conditions). However, the
participants’ subjective reports based on
sleep diaries yielded a sleep efficiency of
66%, indicating that they did experience their sleep as impaired. Also, no
information was available to examine the
prolonged treatment effects beyond the
last follow-up assessment at 6 months
after treatment completion. However, as
the treatment effects in the CBT condition were actually stronger at follow-up
than at posttreatment, our findings
suggest that the durability of CBT is
convincing. Furthermore, the group sizes
in the present study were relatively small.
Patients who completed the placebo treatment were all randomized into an active
treatment, but these were excluded from
the final analyses. However, when
conducting the statistical analyses of
all treated patients (CBT = 23, zopiclone=22), we found similar or higher
effect sizes in the CBT group, while the
zopiclone group remained mostly
unchanged (data available on request
from author). It should also be noted that
we were unable to blind the CBT condition, and that no nonpharmacological placebo group was used in the
present study. We also have no data specifically addressing daytime sleepiness,
which would have been interesting to
compare with the observed changes in
slow-wave sleep. Finally, care should be
taken with regard to generalizing the present findings of zopiclone to other sleep
medications.
Regardless of these limitations, the present findings have important implications for the clinical management of
chronic primary insomnia in older adults.
Given the increasing amount of evidence of the lasting clinical effects of CBT
and lack of evidence of long-term efficacy of hypnotics, clinicians should consider prescribing hypnotics only for acute
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insomnia. At present, CBT-based interventions for insomnia are not widely
available in clinical practice, and future
research should focus on implementing
low-threshold treatment options for
insomnia in primary care settings. As
recently demonstrated by Bastien et al,49
telephone consultations and CBTbased group therapy for younger patients
with insomnia produced equally significant improvements as individual therapy
sessions. In another study, CBT delivered via the Internet in a self-help format showed significant improvements in
individuals with chronic insomnia.50 In
addition, preliminary findings suggest
that self-help programs for insomnia
based on CBT delivered in the context
of community-based interventions may
offer significant clinical benefits.51 Finally,
future research should seek to identify
which single factors in the CBT regimen produce the best results and to what
extent booster sessions at 1 to 2 years after
initial treatment may be necessary to
maintain improvements.
In conclusion, this study demonstrated superior benefits of CBT over
zopiclone for treatment of chronic insomnia in older adults at 6-week and 6-month
follow-up. Future research should
require effects in slow-wave sleep and
define effects on daytime sleepiness.
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