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INSOMNIA IS A PREVALENT PUBLIC

health problem affecting large seg-
ments of the population on a situ-
ational, recurrent, or chronic ba-

sis.1,2 Persistent insomnia is associated
with significant impairments of day-
time functioning, reduced quality of life,
and when persistent insomnia is not
treated, it heightens the risks for ma-
jor depression and hypertension.3-7 De-
spite its high prevalence, morbidity, and
costs, insomnia often remains un-
treated; when treatment is initiated, it
is often limited to self-help remedies
(eg, alcohol, over-the-counter drugs) of
questionable efficacy and safety.8,9

Cognitive behavioral therapy (CBT)
and pharmacotherapy (benzodiazepine-
receptor agonists) are the only 2 treat-
ments with adequate evidence support-
ing their use in the clinical management
of insomnia.8 Numerous clinical trials
have evaluated the efficacy of CBT and
medication separately, but few have
conducted head-to-head comparisons
contrasting their separate and com-
bined effects for insomnia.10-17 Collec-
tively, the limited evidence available in-
dicates that both treatment modalities

are effective in the short term; medi-
cation produces rapid symptomatic re-
lief,12,13 but these benefits typically are
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Context Cognitive behavioral therapy (CBT) and hypnotic medications are effica-
cious for short-term treatment of insomnia, but few patients achieve complete remis-
sion with any single treatment. It is unclear whether combined or maintenance thera-
pies would enhance outcome.

Objectives To evaluate the added value of medication over CBT alone for acute treat-
ment of insomnia and the effects of maintenance therapies on long-term outcome.

Design, Setting, and Patients Prospective, randomized controlled trial involving
2-stage therapy for 160 adults with persistent insomnia treated at a university hospi-
tal sleep center in Canada between January 2002 and April 2005.

Interventions Participants received CBT alone or CBT plus 10 mg/d (taken at bedtime)
of zolpidemforan initial 6-week therapy, followedbyextended6-month therapy.Patients
initially treated with CBT attended monthly maintenance CBT for 6 months or received no
additional treatment and those initially treated with combined therapy (CBT plus 10 mg/d
of zolpidem) continued with CBT plus intermittent use of zolpidem or CBT only.

Main Outcome Measures Sleep onset latency, time awake after sleep onset, total
sleep time, and sleep efficiency derived from daily diaries (primary outcomes); treat-
ment response and remission rates derived from the Insomnia Severity Index (second-
ary outcomes).

Results Cognitive behavioral therapy used singly or in combination with zolpidem
produced significant improvements in sleep latency, time awake after sleep onset, and
sleep efficiency during initial therapy (all P�.001); a larger increase of sleep time was
obtained with the combined approach (P=.04). Both CBT alone and CBT plus zolpi-
dem produced similar rates of treatment responders (60% [45/75] vs 61% [45/74],
respectively; P=.84) and treatment remissions (39% [29/75] vs 44% [33/74], respec-
tively; P=.52) with the 6-week acute treatment, but combined therapy produced a
higher remission rate compared with CBT alone during the 6-month extended therapy
phase and the 6-month follow-up period (56% [43/74 and 32/59] vs 43% [34/75
and 28/68]; P=.05). The best long-term outcome was obtained with patients treated
with combined therapy initially, followed by CBT alone, as evidenced by higher re-
mission rates at the 6-month follow-up compared with patients who continued to take
zolpidem during extended therapy (68% [20/30] vs 42% [12/29]; P=.04).

Conclusion In patients with persistent insomnia, the addition of medication to CBT
produced added benefits during acute therapy, but long-term outcome was opti-
mized when medication is discontinued during maintenance CBT.

Trial Registration clinicaltrials.gov Identifier: NCT00042146
JAMA. 2009;301(19):2005-2015 www.jama.com
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not maintained after treatment discon-
tinuation. Conversely, CBT may take
longer to implement but it produces
more sus ta ined bene f i t s over
time.11,14,15,17 Combined CBT and medi-
cation appears to have a slight advan-
tage over a single-treatment modality
during the initial course of treatment,
but their long-term effects are more
variable across patients.10,11,14,17 Thus,
although combined approaches may be
preferable to drug therapy alone, an im-
portant question that warrants further
investigation is whether adding medi-
cation to CBT has an additive effect on
short-term and long-term outcomes.

Insomnia therapies are typically
implemented over brief intervals, av-
eraging 10 days for medication18 and 5
weeks for CBT.19-21 Given the recur-
rent or persistent nature of insom-
nia,22,23 such short-term treatment may
be inadequate for long-term manage-
ment. To optimize short-term and long-
term outcomes, it is important to vali-
date new treatment algorithms. The
addition of an extended treatment phase
incorporating maintenance CBT booster
sessions could optimize long-term out-
comes. Likewise, using hypnotic medi-
cations on an intermittent rather than
nightly schedule may prevent toler-
ance and maintain efficacy.24-26 An-
other model is to combine CBT with
medication as an initial therapy and
then discontinue medication after a few
weeks while pursuing CBT so that pa-
tients can integrate their newly learned
self-management skills.16 Such main-
tenance strategies may enhance long-
term outcomes compared with an acute
intervention alone.

The objectives of this study were to
evaluate the short-term and long-term
effects of CBT, singly and combined with
medication, for persistent insomnia and
compare the efficacy of maintenance
strategies to optimize long-term out-
comes. The main research questions
were: Is CBT combined with medica-
tion more effective than CBT alone for
acute treatment of insomnia? When
combining CBT with medication, is it
preferable to discontinue medication af-
ter the initial treatment or continue the

medication on an intermittent sched-
ule to optimize the outcome?

METHODS
Patients were recruited from January
2002 to April 2005 through newspa-
per advertisements and referrals from
health care practitioners in the Qué-
bec City area. Inclusion criteria were age
of 30 years or older and diagnosis of
chronic insomnia based on a combina-
tion of criteria from the Diagnostic and
Statistical Manual of Mental Disorders
(Fourth Edition) (DSM-IV)27 and the In-
ternational Classification of Sleep Dis-
orders.28 These criteria were further op-
erationalized as (1) difficulties initiating
and/or maintaining sleep, defined as a
sleep onset latency and/or wake after
sleep onset greater than 30 minutes,
with a corresponding sleep time of less
than 6.5 hours at least 3 nights per week
(as measured by daily sleep diaries); (2)
insomnia duration longer than 6
months; and (3) significant distress or
impairment of daytime functioning (rat-
ing of �2 on item 5 of the Insomnia Se-
verity Index [ISI]).

Exclusion criteria were (1) pres-
ence of a progressive medical illness (eg,
cancer, dementia) directly related to the
onset and course of insomnia; (2) use
of medications known to alter sleep (eg,
steroids); (3) lifetime diagnosis of any
psychotic or bipolar disorder; (4) cur-
rent diagnosis of major depression, un-
less treated and in remission; (5) more
than 2 past episodes of major depres-
sion; (6) history of suicide attempt; (7)
alcohol or drug abuse within the past
year; (8) sleep apnea (apnea/hypop-
nea index �15), restless legs, or peri-
odic limb movements during sleep
(movement index with arousal �15 per
hour); or (9) night-shift work or ir-
regular sleep pattern. Patients with
stable medical (eg, hypertension) or
psychiatric disorders (eg, dysthymia,
anxiety) were included in the study pro-
vided that these conditions were not the
primary cause of insomnia. Patients
using prescribed or over-the-counter
sleep medications no more than twice
weekly were enrolled after they with-
drew from the medications. Individu-

als using alcohol as a sleep aid were re-
quired to discontinue this practice at
least 2 weeks prior to baseline assess-
ment.

Of the 486 individuals who com-
pleted telephone screening for eligibil-
ity assessment, 242 completed second-
stage screening consisting of (1) a
clinical sleep/insomnia evaluation29; (2)
the Structured Clinical Interview for
DSM-IV30 to rule out psychiatric disor-
ders; (3) a medical history and physi-
cal examination; and (4) polysomnog-
raphy. Eighty-two persons were
excluded after this screening for vari-
ous reasons (FIGURE 1).

Study Design

Participants were randomized to CBT
alone (n=80) or combined therapy of
CBT plus 10 mg of zolpidem nightly
(n=80). After completing this 6-week
initial treatment, they were random-
ized a second time to an extended treat-
ment for the next 6 months. The pa-
tients who were treated with CBT alone
for 6 weeks were randomized to either
extended CBT for 6 months or no ad-
ditional treatment. The patients who
were treated with CBT plus zolpidem
for 6 weeks were randomized to ex-
tended CBT alone with no additional
zolpidem for 6 months or extended CBT
plus zolpidem to be used on an as-
needed basis rather than every night as
in the initial 6-week treatment phase.
Assignment to treatment groups for
each period was determined by a com-
puter-generated random allocation
schedule. Assessments were con-
ducted at baseline, at the end of the ini-
tial 6-week phase, at the end of the
6-month extended treatment phase, and
at the 6-month follow-up. The proto-
col was approved by the Université La-
val (Québec, Québec, Canada) ethics
committee and all patients provided
written informed consent.

Assessment Measures

Participants kept daily sleep diaries dur-
ing a 2-week baseline period, a 6-week
acute treatment phase, for 1 week prior
to each monthly therapy session dur-
ing the extended 6-month treatment
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phase, and for an additional 2 weeks
during the 6-month follow-up phase.
The primary dependent variables de-
rived from the diaries were sleep on-
set latency, time awake after sleep on-
set (including the last awakening prior
to rising for the day), total sleep time,
and sleep efficiency (ratio of sleep time
to the time spent in bed). The sleep di-
ary is a standard assessment instru-
ment in insomnia research,31 which al-
lows for prospectively monitoring sleep
patterns over extended periods in the
patient’s home.

Participants underwent 7 nights of
sleep laboratory evaluation, including
3 nights at baseline, 2 after the 6-week
acute treatment phase, and 2 at the end
of the 6-month extended treatment
phase. Bedtime and arising times on
those nights were based on usual sleep

schedule at home, as determined by the
participants’ sleep diaries. Standard
polysomnography montage was used.32

Respiration (air flow, tidal volume, and
oxygen saturation) and anterior tibi-
alis electromyogram were monitored
during the first night to screen for sleep
apnea and periodic limb movements
during sleep. Sleep stages were scored
visually by experienced technicians,
who were blinded to participants’ treat-
ment groups, and according to stan-
dardized criteria.32 Primary depen-
dent variables were sleep latency (lights
out to first 5 minutes of consecutive
sleep), time awake after sleep onset,
total sleep time, and sleep efficiency (ra-
tio of sleep time to the actual time spent
in bed). These variables were aver-
aged over 2 nights (using polysomnog-
raphy) for each assessment phase.

The ISI33,34 is a 7-item patient-
reported outcome assessing the sever-
ity of initial, middle, and late insom-
nia; sleep satisfaction; interference of
insomnia with daytime functioning; no-
ticeability of sleep problems by oth-
ers; and distress about sleep difficul-
ties. A 5-point scale is used to rate each
item, yielding a total score ranging from
0 to 28. A higher score indicates more
severe insomnia within the following
4 severity categories of absence of in-
somnia (score of 0-7); subthreshold in-
somnia (score of 8-14); moderate in-
somnia (score of 15-21); and severe
insomnia (score of 22-28). The ISI has
adequate psychometric properties and
is sensitive to measure treatment re-
sponse.33 It was completed at each as-
sessment phase. Patients were consid-
ered treatment responders if their ISI

Figure 1. Flow of Patients in Trial

5 Dropped out

160 Randomized

75 Randomized

80 Randomized to receive cognitive behavioral therapy (CBT) for 6 wk

80 Included in analysis for 6-wk treatment

75 Included in analysis for 6-mo treatment and 6-mo follow-up

80 Included in analysis for 6-wk treatment

74 Included in analysis for 6-mo treatment and 6-mo follow-up

80 Randomized to receive CBT plus 10 mg/d of zolpidem for 6 wk

486 Patients assessed for eligibility

242 Completed clinical evaluation

244 Excluded or declined
to participate

2 Dropped out

38 Randomized to extended
CBT for 6 mo

37 Randomized to no
treatment for 6 mo

33 Patients followed up
at 6 mo

35 Patients followed up
at 6 mo

6 Dropped out

74 Randomized

1 Dropped out
6 Lost to follow-up

1 Dropped out
4 Lost to follow-up

4 Dropped out
4 Lost to follow-up

37 Randomized to extended
CBT alone for 6 mo

37 Randomized to extended
CBT plus zolpidem as
needed for 6 mo

30 Patients followed up
at 6 mo

29 Patients followed up
at 6 mo

82 Excluded
26 Declined to participate
24 Had psychiatric disorder
10 Had other sleep disorder
9 Did not meet insomnia criteria
5 Had hypnotic drug use
4 Had alcohol or substance abuse
4 Had medical condition
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change score compared with baseline
was greater than 7 and as treatment re-
mitters if their absolute ISI score was
less than 8. An independent assessor,
blinded to the participant’s treatment
group, rated the degree of change at
each assessment phase on a scale of 0
(unchanged or worse) to 3 (marked im-
provement).

Treatment Groups

Cognitive behavioral therapy is a mul-
ticomponent intervention that fea-
tures behavioral, cognitive, and edu-
cational components.29,34 The behavioral
intervention included recommenda-
tions to restrict time in bed to the ac-
tual time slept and gradually increas-
ing it back to an optimal sleep time.35

Each patient was prescribed an indi-
vidualized sleep window, which was ad-
justed weekly. In addition, patients were
instructed to (1) go to bed only when
sleepy at night; (2) use the bed and bed-
room only for sleep and sex (ie, no read-
ing, TV watching, or worrying); (3) get
out of bed and go in another room
whenever unable to fall asleep or re-
turn to sleep within 20 minutes and re-
turn to bed only when sleepy again; and
(4) arise at the same time every morn-
ing.36 A short daytime nap before 3 PM

was optional during the early phase of
the acute 6-week treatment. Cogni-
tive behavioral therapy aimed to alter
faulty beliefs and misconceptions about
sleep.34 Examples of faulty beliefs that
were targeted included unrealistic sleep
expectations (eg, the absolute need to
sleep 8 hours every night) and ampli-
fication of the consequences of insom-
nia (eg, all daytime impairments are due
to poor sleep). Sleep hygiene educa-
tion was provided about the effects of
caffeine, alcohol, and exercise on sleep,
and the effects of noise, light, and ex-
cessive temperature. Cognitive behav-
ioral therapy was administered by mas-
ter’s level clinical psychologists using
a treatment manual.34

During the acute treatment phase, pa-
tients attended 6 weekly 90-minute
group therapy sessions. Patients as-
signed to extended CBT attended 6 ad-
ditional monthly, individually tai-

lored CBT sessions. The focus of these
maintenance sessions was on consoli-
dating treatment strategies learned dur-
ing initial therapy and developing meth-
ods for coping with residual insomnia.
Their content was based on a case-by-
case functional analysis and identifica-
tion of remaining factors exacerbating
sleep disturbances; techniques of re-
laxation, worry management, and prob-
lem solving were used as needed. Pa-
tients assigned to the treatment group
that received no additional CBT dur-
ing the extended 6-month phase did not
have any follow-up CBT visits after the
acute 6-week treatment phase.

Patients assigned to the CBT plus zol-
pidem group received CBT (as de-
scribed above) and 10 mg/d of zolpi-
dem. A non–benzodiazepine-receptor
agonist, zolpidem has a rapid onset of
action and a short half-life (mean of 2.5
hours); it is absorbed from the gastro-
intestinal tract and there is no accu-
mulation during repeated administra-
tion; its therapeutic benefits are similar
to benzodiazepine hypnotic drugs, but
there are fewer residual effects on day-
time functioning and minimal re-
bound insomnia upon discontinua-
tion; in addition, zolpidem produces
little alteration of sleep architec-
ture.37,38 The medication was pro-
vided in the context of brief (15- to 20-
minute), weekly, consultation sessions
with a primary care physician. These
sessions focused on reviewing sleep dia-
ries and changes in insomnia symp-
toms during the previous week, and
monitoring of potential adverse ef-
fects. Patients were encouraged to com-
ply with the medication regimen but no
CBT intervention was allowed during
these sessions. The physician used a
structured treatment manual with spe-
cific guidelines to deliver treatment ac-
cording to the study protocol. A pill
count was conducted at each consul-
tation visit.

During the 6-week acute treatment
phase, patients were instructed to take
the medication (10 mg of zolpidem)
nightly, 30 minutes before bedtime.
During the extended 6-month treat-
ment phase, patients initially treated

with CBT plus zolpidem attended 6 ad-
ditional, monthly, and individualized
CBT sessions as described above. In ad-
dition, those assigned to extended CBT
plus zolpidem as needed met with the
physician monthly and received 10 zol-
pidem pills per month with the instruc-
tion to take a pill only when it was
needed (as opposed to nightly during
the acute treatment phase). Unused zol-
pidem pills were returned at each visit.
At the end of the 6-month extended
CBT phase, zolpidem was tapered as de-
scribed below. Patients assigned to CBT
alone during the 6-month treatment
phase received their last supply of zol-
pidem with a written withdrawal sched-
ule. They were instructed to decrease
the dose from 10 mg to 5 mg during
the first week and then to take 5 mg
every other night until they ran out of
zolpidem. Patients were informed of
possible rebound insomnia during with-
drawal and these concerns were ad-
dressed during extended CBT.

Data Management and Analysis

Sample size was based on a power
analysis conducted for sleep effi-
ciency and ISI scores. Effect sizes were
estimated from previous studies.14,18,39

Comparisons between patients receiv-
ing CBT alone and CBT plus zolpidem
yielded an effect size of 0.55 for sleep
efficiency (difference of 5 points) and
0.82 for the ISI score (difference of 4
points). With a sample size of 80 indi-
viduals per treatment group during the
6-week acute treatment phase and an
� level of .05 (2-tailed), power was es-
timated at 94% and 98% to detect effect
sizes of that magnitude.40

Descriptive and inferential statis-
tics were computed using SAS statisti-
cal software version 9.1.3 (SAS Insti-
tute Inc, Cary, North Carolina).41

Because individuals were randomized
twice, 2 sets of analyses were per-
formed. The first set was based on a 2
(treatment groups)�2 (baseline and
6-week phase) split-plot randomized
design and the second set was based on
a 4 (treatment groups)�4 (baseline,
6-week phase, 6-month phase, and
6-month follow-up) split-plot random-
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ized design. All analyses were based on
the intent-to-treat model. To avoid im-
putation of missing data, linear mixed
models42 were used to test group, time,
and interaction effects for continuous
dependent variables and generalized lin-
ear mixed models43 were used to test the
binary dependent variables. A priori
contrasts were used to investigate spe-
cific hypotheses, such as differences be-
fore and after treatment and mainte-
nance of treatment gains at follow-up.
To control for multiple comparisons,
a per family error rate was adopted in
which all comparisons for each depen-
dent variable were performed within the
nominal error rate. The simultaneous
test procedure for factorial design44 was
used to compute the appropriate cor-
rected � level of .05 for main effects and
interactions, .05 for temporal changes
during acute treatment, and .02 for tem-
poral changes after extended treat-
ment and follow-up. Confidence inter-
vals (CIs) were computed at 95% for
all tests and temporal changes that failed
to reach significance after correction
were labeled accordingly.

RESULTS
The sample included 160 adults (97
women and 63 men) with a mean (SD)
age of 50.3 (10.1) years (range, 30-72
years) and a mean (SD) education du-
ration of 14.7 (3.5) years. All patients
were white, predominantly married or
in a common-law relationship (68.1%),
and employed (73.3%). The majority
(73.8%) reported mixed sleep-onset and
maintenance insomnia. The mean (SD)
insomnia duration was 16.4 (13.6)
years. Although all patients were free
of sleep medication prior to entering the
study, 63 patients (39.4%) had previ-
ously used a sleep medication. In terms
of comorbidity, 24 patients (15.4% of
the sample) presented a comorbid psy-
chiatric disorder (most commonly an
anxiety disorder) and 92 patients
(57.5%) presented at least 1 comorbid
medical disorder (most commonly a
cardiovascular condition). Descrip-
tive data of demographic and clinical
variables are summarized in TABLE 1.

Treatment Attrition and Integrity
The overall attrition rate was 6.9% af-
ter acute (6-week phase) treatment
(n = 11), 11.9% after extended (6-
month phase) treatment (n=19), and
20.6% at 6-month follow-up (n=33).
Attrition was not significantly differ-
ent between treatment groups and, ex-
cept for more men than women drop-
ping out of acute treatment, there was
no significant difference between treat-
ment completers and those who
dropped out based on demographic,
clinical, or sleep/insomnia variables.

During the 6-week treatment phase,
the mean (SD) number of therapy ses-
sions attended was 5.6 (0.6) for the CBT
group and 5.8 (0.4) for the CBT plus
zolpidem group. During the 6-month
treatment phase, the mean (SD) num-
ber of therapy sessions attended was 5.5
(0.7) for the extended CBT alone group,
5.4 (1.1) for the extended CBT alone
with no additional zolpidem group, and
5.5 (0.9) for the CBT plus zolpidem as

needed group. Records from pill counts
revealed that compliance decreased over
time during the 6-week treatment phase
as 90.9% of pills were taken during the
first week and 79.1% were taken dur-
ing the sixth week (F5 ,361 = 6.28;
P� .001). During the 6-month treat-
ment phase, patients in the CBT plus
zolpidem as needed group took an av-
erage of 52.8% of available zolpidem
pills each month, with a nonsignifi-
cant decrease from 58.6% in the first
month to 43.9% in the sixth month.

Sleep Diary Data

Means, change scores, and Cohen d val-
ues for sleep diary variables are dis-
played in TABLE 2. After the 6-week
acute treatment phase, simple effects
analyses revealed significant reduc-
tions from baseline to the 6-week treat-
ment phase in sleep onset latency for
the CBT group (−19.9 minutes; 95% CI,
−26.1 to −3.6 minutes) and the CBT
plus zolpidem group (−11.9 minutes;

Table 1. Sociodemographic and Clinical Characteristics of Participantsa

Characteristic

CBT Alone
for 6 wk
(n = 80)

CBT � Zolpidem
for 6 wk
(n = 80)

All Participants
(N = 160)

Age, mean (SD), y 51.7 (10.8) 48.8 (9.7) 50.3 (10.1)

Education duration, mean (SD), y 14.7 (3.6) 14.7 (3.5) 14.7 (3.5)

Sex, No. (%)
Female 50 (62.5) 47 (58.8) 97 (60.6)

Male 30 (37.5) 33 (41.2) 63 (39.4)

Occupation, No. (%)
Employed 53 (66.3) 62 (77.5) 115 (71.9)

Retired 22 (27.5) 16 (20.0) 38 (23.8)

Homemaker 2 (2.5) 0 2 (1.3)

Unemployed 0 2 (2.5) 2 (1.3)

Marital status, No. (%)
Single 4 (5.0) 11 (13.8) 15 (9.4)

Married or common law 57 (71.2) 52 (65.0) 109 (68.1)

Divorced or separated 15 (18.8) 12 (15.0) 27 (16.9)

Widowed 4 (5.0) 5 (6.2) 9 (5.6)

Insomnia duration, mean (SD), y 17.5 (15.2) 15.3 (11.9) 16.4 (13.6)

Type of insomnia, No. (%)
Initial 3 (3.8) 1 (1.2) 4 (2.5)

Middle 17 (21.2) 19 (23.8) 36 (22.5)

Late 1 (1.2) 1 (1.2) 2 (1.2)

Mixed 59 (73.8) 59 (73.8) 118 (73.8)

Comorbidity, No. (%)
Medical 48 (60.0) 44 (55.0) 92 (57.5)

Psychiatric 11 (13.8) 13 (16.3) 24 (15.0)

Prior hypnotic drug usage 34 (42.5) 29 (36.3) 63 (39.4)
Abbreviation: CBT, cognitive behavioral therapy.
aData may not equal 100% due to missing data.
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95% CI, −18.2 to −5.6 minutes). For
time awake after sleep onset, signifi-
cant and larger reductions also were ob-
served for the CBT group (−68.7 min-
utes; 95% CI, −79.7 to −57.8 minutes)
and the CBT plus zolpidem group
(−82.9 minutes; 95% CI, −94.0 to −71.9
minutes). A small and nonsignificant
decrease of total sleep time of 5.6 min-
utes was observed for the CBT group
while an increase of 10.3 minutes was
observed for the CBT plus zolpidem
group. For sleep efficiency, large and
significant increases were observed for
the CBT group (14.4%; 95% CI, 11.8%

to 16.9%) and the CBT plus zolpidem
group (15.8%; 95% CI, 13.3% to
18.4%). Finally, tests for interactions
showed that the CBT plus zolpidem
group produced a significantly greater
increase of total sleep time compared
with patients treated with CBT alone
during the 6-week acute treatment
phase (difference of 15.9 minutes; 95%
CI, 1.0 to 30.8 minutes).

After the extended 6-month treat-
ment phase, simple effects analyses
revealed no significant change in
sleep onset latency for all 4 treatment
groups from the end of the acute

6-week phase to the end of the
extended 6-month phase. For time
awake after sleep onset, 3 treatment
groups exhibited small increases but
it was only significant after applying �
corrections for the CBT plus zolpidem
as needed group (15.9 minutes; 95%
CI, 2.8-28.9 minutes). The change for
the extended CBT alone group with
no additional zolpidem was 6.3 min-
utes for this same period, which was
not significant. For total sleep time
for the 6-month phase, significant
increases were observed for the
extended CBT group (26.3 minutes;

Table 2. Means and Standard Errors for Sleep Parameters as Measured by Daily Sleep Diaries

Initial Treatment Extended Treatment Follow-up

Mean (SE) Change From
Baseline
to 6 wk,
Mean

(95% CI) d Treatment Group

6-mo
Maintenance

Phase,
Mean (SE)

Change
From 6 wk
to 6 mo,

Mean
(95% CI) d

6-mo
Follow-up,
Mean (SE)

Change From
6 mo to

Follow-up,
Mean

(95% CI) dBaseline

6-wk
Acute
Phase

Sleep Onset Latency, min
CBT 37.18

(2.69)
17.32
(2.77)

−19.9
(−26.1 to −3.6)

−0.83 CBT 18.91
(2.53)

3.6
(−3.4 to 10.5)

0.17 16.43
(2.08)

−1.8
(−9.1 to 5.5)

−0.09

No treatment 22.41
(2.63)

3.6
(−3.7 to 10.8)

0.17 18.30
(2.04)

−4.1
(−11.5 to 3.3)

−0.20

CBT �
zolpidem

29.73
(2.69)

17.80
(2.80)

−11.9
(−18.2 to −5.6)

−0.50 CBT only, no
zolpidem

18.27
(2.58)

0.2
(−7.0 to 7.3)

0.01 14.07
(2.12)

−3.9
(−11.4 to 3.7)

−0.19

CBT � zolpidem
as needed

15.23
(2.66)

−2.4
(−9.8 to 5.0)

−0.12 16.19
(2.18)

1.1
(−6.8 to 8.9)

0.05

Time Awake After Sleep Onset, min
CBT 116.50

(4.93)
47.79
(5.07)

−68.7
(−79.7 to −57.8)

−1.56 CBT 61.63
(5.43)

12.7
(0.4 to 25.0)a

0.32 56.05
(5.53)

−5.4
(−18.3 to 7.5)

−0.13

No treatment 58.99
(5.61)

13.6
(0.7 to 26.5)a

0.34 62.68
(5.45)

3.3
(−9.8 to 16.3)

0.08

CBT �
zolpidem

128.55
(4.93)

45.62
(5.13)

−82.9
(−94.0 to −71.9)

−1.88 CBT only, no
zolpidem

48.16
(5.52)

6.3
(−6.4 to 18.9)

0.16 47.21
(5.64)

−1.4
(−14.7 to 12.0)

−0.03

CBT � zolpidem
as needed

65.82
(5.68)

15.9
(2.8 to 28.9)

0.39 63.90
(5.77)

−2.1
(−16.0 to 11.9)

−0.05

Total Sleep Time, min
CBT 343.97

(7.06)
338.38
(7.17)

−5.6
(−16.1 to 4.9)

−0.09 CBT 363.41
(8.40)

26.3
(11.2 to 41.4)

0.43 382.70
(10.25)

21.0
(5.2 to 36.7)

0.34

No treatment 385.34
(8.61)

41.5
(25.7 to 57.2)

0.68 388.77
(10.14)

5.0
(−11.0 to 21.0)

0.08

CBT �
zolpidem

348.87
(7.06)

359.14
(7.22)

10.3
(−0.3 to 20.9)

0.16 CBT only, no
zolpidem

390.82
(8.50)

27.3
(11.9 to 42.8)

0.45 399.26
(10.41)

9.5
(−6.9 to 25.9)

0.16

CBT � zolpidem
as needed

372.54
(8.69)

18.1
(2.1 to 34.1)a

0.30 390.81
(10.59)

17.8
(0.8 to 34.8)a

0.29

Sleep Efficiency, %
CBT 68.99

(1.32)
83.36
(1.35)

14.4
(11.8 to 16.9)

1.22 CBT 81.43
(1.48)

−2.0
(−5.0 to 1.1)

−0.18 83.81
(1.48)

2.3
(−1.0 to 5.5)

0.21

No treatment 82.38
(1.53)

−1.6
(−4.8 to 1.6)

−0.15 82.50
(1.46)

0.2
(−3.0 to 3.5)

0.02

CBT �
zolpidem

68.64
(1.32)

84.46
(1.37)

15.8
(13.3 to 18.4)

1.34 CBT only, no
zolpidem

85.49
(1.51)

0.1
(−3.1 to 3.2)

0.01 86.68
(1.50)

1.2
(−2.1 to 4.6)

0.11

CBT � zolpidem
as needed

82.04
(1.55)

−1.4
(−4.7 to 1.8)

−0.13 82.68
(1.54)

0.6
(−2.8 to 4.1)

0.06

Abbreviations: CBT, cognitive behavioral therapy; CI, confidence interval.
aThese comparisons were no longer significant after applying � corrections (P values between .02 and .05).
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95% CI, 11.2-41.4 minutes), no addi-
tional treatment group (41.5 minutes;
95% CI, 25.7-57.2 minutes), and the
extended CBT alone with no addi-
tional zolpidem (27.3 minutes; 95%
CI, 11.9-42.8 minutes). For sleep effi-
ciency, no significant change was
observed. Tests for interactions
revealed no significant group differ-
ences in the magnitude of changes
occurring on any of these variables
during the extended 6-month treat-
ment phase.

Comparisons of 6-month follow-up
data with the 6-month treatment data

showed no further changes for any vari-
able except for total sleep time, which
was further increased in the extended
CBT alone group (21.0 minutes; 95%
CI, 5.2-36.7 minutes). Thus, sleep im-
provements achieved with treatment
were well maintained over time.

Polysomnography Data

Means, change scores, and Cohen d val-
ues for polysomnographic sleep vari-
ables are displayed in TABLE 3. With
6-week treatment, there was a signifi-
cant, albeit modest, reduction of sleep
onset latency for the CBT group (−6.4

minutes; 95% CI, −9.1 to −3.8 min-
utes) and the CBT plus zolpidem group
(−2.8 minutes; 95% CI, −5.5 to −0.2 min-
utes). Significant and larger reductions
of time awake after sleep onset were ob-
served for the CBT group (−27.2 min-
utes; 95% CI, −34.9 to −19.5 minutes)
and the CBT plus zolpidem group (−27.1
minutes; 95% CI, −34.8 to −19.3 min-
utes). For total sleep time, significant de-
creases were observed for the CBT group
(−25.9 minutes; 95% CI, −34.9 to −16.8
minutes) and the CBT plus zolpidem
group (−18.5 minutes; 95% CI, −27.6 to
−9.4 minutes). For sleep efficiency, sig-

Table 3. Means and Standard Errors for Sleep Parameters as Measured by Polysomnography

Initial Treatment Extended Treatment

Mean (SE) Change From
Baseline
to 6 wk,
Mean

(95% CI) d
Treatment

Group

6-mo
Maintenance

Phase,
Mean (SE)

Change From
6 wk

to 6 mo,
Mean

(95% CI) dBaseline

6-wk
Acute
Phase

Sleep Onset Latency, min
CBT 17.22

(1.11)
10.80
(1.15)

−6.4
(−9.1 to −3.8)

−0.64 CBT 10.91
(1.57)

−0.4
(−4.1 to 3.3)

−0.04

No treatment 15.56
(1.62)

5.2
(1.4 to 9.0)

0.56

CBT �
zolpidem

14.03
(1.12)

11.21
(1.16)

−2.8
(−5.5 to −0.2)

−0.28 CBT only, no
zolpidem

9.31
(1.57)

−1.8
(−5.5 to 1.9)

–0.19

CBT � zolpidem
as needed

12.80
(1.69)

1.4
(−2.5 to 5.3)

0.15

Time Awake After Sleep Onset, min
CBT 64.51

(3.57)
37.34
(3.68)

−27.2
(−34.9 to −19.5)

−0.85 CBT 48.93
(4.80)

10.6
(0 to 21.3)a

0.34

No treatment 43.42
(4.91)

7.1
(−3.9 to 18.1)

0.23

CBT �
zolpidem

61.21
(3.59)

34.15
(3.71)

−27.1
(−34.8 to −19.3)

−0.85 CBT only, no
zolpidem

47.79
(4.81)

15.4
(4.8 to 26.1)

0.50

CBT � zolpidem
as needed

53.11
(5.10)

16.9
(5.6 to 28.2)

0.54

Total Sleep Time, min
CBT 371.42

(4.77)
345.58
(4.90)

−25.9
(−34.9 to −16.8)

−0.61 CBT 348.40
(7.40)

8.7
(−5.8 to 23.1)

0.20

No treatment 361.84
(7.57)

10.4
(−4.6 to 25.3)

0.24

CBT �
zolpidem

377.62
(4.80)

359.10 (4.93) −18.5
(−27.6 to −9.4)

−0.43 CBT only, no
zolpidem

362.78
(7.41)

2.3
(−12.2 to 16.8)

0.05

CBT � zolpidem
as needed

343.64
(7.86)

−14.2
(−29.6 to 1.1)

−0.33

Sleep Efficiency, %
CBT 82.30

(0.86)
87.76
(0.88)

5.5
(3.8 to 7.2)

0.71 CBT 85.12
(1.16)

−2.1
(−4.6 to 0.4)

−0.28

No treatment 86.22
(1.19)

−2.1
(−4.6 to 0.4)

−0.28

CBT �
zolpidem

83.72
(0.86)

88.71
(0.89)

5.0
(3.3 to 6.7)

0.65 CBT only, no
zolpidem

86.41
(1.17)

−2.7
(−5.2 to −0.2)a

−0.36

CBT � zolpidem
as needed

84.12
(1.24)

−4.2
(−6.8 to −1.5)

−0.56

Abbreviations: CBT, cognitive behavioral therapy; CI, confidence interval.
aThese comparisons were no longer significant after applying � corrections (P values between .02 and .05).
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nificant increases were observed in the
CBT group (5.5%; 95% CI, 3.8% to
7.2%) and the CBT plus zolpidem group
(5.0%; 95% CI, 3.3% to 6.7%). Tests for
interactions revealed no differential treat-
ment effects during the 6-week treat-
ment phase.

After the 6-month extended treat-
ment phase, simple effects analyses re-
vealed a significant increase of sleep on-
set latency for the group that received
CBT for 6 weeks and then no addi-
tional treatment (5.2 minutes; 95% CI,
1.4 to 9.0 minutes). For time awake af-
ter sleep onset, there was no further sig-
nificant change for CBT with or with-
out additional treatment. However, the
combined groups receiving CBT dur-

ing the 6-month phase reported simi-
lar significant increases of time awake
after sleep onset (CBT alone with no ad-
ditional zolpidem, 15.4 minutes [95%
CI, 4.8 to 26.1 minutes]; CBT plus zol-
pidem as needed, 16.9 minutes [95%
CI, 5.6 to 28.2 minutes]). For total sleep
time, no significant changes were ob-
served for any of the groups. For sleep
efficiency, only the CBT plus zolpi-
dem as needed group showed a signifi-
cant worsening over time (−4.2%; 95%
CI, −6.8% to −1.5%). Tests for interac-
tions revealed a greater increase of sleep
onset latency in the CBT with no ad-
ditional treatment group compared with
the extended CBT group (difference of
5.6%; 95% CI, 0.3% to 10.9%).

Treatment Response
and Remission Rates
Insomnia Severity Index descriptive sta-
tistics and Cohen d values are dis-
played in TABLE 4. During the 6-week
treatment phase, significant decreases
in insomnia severity were observed in
the CBT alone group (−8.3 units; 95%
CI, −9.4 to −7.2 units) and the CBT plus
zolpidem group (−8.8 units; 95% CI,
−9.9 to −7.7 units). No additional
change was observed during the ex-
tended 6-month treatment phase or
during the 6-month follow-up period.
The mean ISI scores were in the mod-
erate severity range at baseline (17.3 and
17.6), and decreased to below the clini-
cal threshold after the 6-week acute

Table 4. Insomnia Severity Index Means and Standard Errors and Percentages of Treatment Responders and Remitters

Initial Treatment Extended Treatment Follow-up

Mean (SE)
Change

From
Baseline
to 6 wk,
Mean

(95% CI) d Treatment Group

6-mo
Maintenance

Phase,
Mean (SE)

Change
From 6 wk
to 6 mo,

Mean
(95% CI) d

6-mo
Follow-up,
Mean (SE)

Change
From

6 mo to
Follow-up,

Mean
(95% CI) dBaseline

6-wk Acute
Phase

Insomnia Severity Index Patient Raw Score, units

CBT 17.26
(0.47)

8.94
(0.48)

−8.3
(−9.4 to −7.2)

−2.00 CBT 8.68
(0.73)

−1.0
(−2.5 to 0.6)

−0.23 8.94
(0.71)

0.3
(−1.3 to 1.9)

0.06

No treatment 8.11
(0.75)

−0.2
(−1.8 to 1.4)

−0.04 8.85
(0.69)

0.7
(−0.8 to 2.3)

0.18

CBT �
zolpidem

17.55
(0.47)

8.76
(0.49)

−8.8
(−9.9 to −7.7)

−2.11 CBT only, no
zolpidem

6.95
(0.74)

−0.4
(−2.0 to 1.2)

−0.09 5.82
(0.74)

−1.1
(−2.8 to 0.6)

−0.26

CBT � zolpidem
as needed

8.71
(0.76)

−1.4
(−3.0 to 0.2)

−0.32 8.77
(0.75)

0
(−1.7 to 1.7)

0.01

Treatment Respondersa

No./Total
(%)b

No./Total
(%)b

OR
(95% CI)

No./Total
(%)b

OR
(95% CI)

CBT 45/75
(59.46)

CBT 24/38
(62.87)

1.23
(0.62 to 2.45)

21/33
(62.80)

1.00
(0.45 to 2.20)

No treatment 20/37
(55.01)

0.76
(0.35 to 1.67)

20/35
(57.15)

1.09
(0.54 to 2.22)

CBT �
zolpidem

45/74
(61.11)

CBT only, no
zolpidem

27/37
(73.88)

1.26
(0.44 to 3.49)

24/30
(80.86)

1.49
(0.62 to 3.61)

CBT � zolpidem
as needed

26/37
(69.56)

1.94
(0.78 to 4.85)

19/29
(64.87)

0.81
(0.31 to 1.91)

Treatment Remittersc

CBT 0 29/75
(39.19)

CBT 17/38
(43.87)

1.92
(0.78 to 4.74)

14/33
(43.89)

1.00
(0.51 to 1.97)

No treatment 17/37
(45.29)

0.85
(0.34 to 2.14)

14/35
(40.28)

0.81
(0.37 to 1.79)

CBT �
zolpidem

0 33/74
(44.44)

CBT only, no
zolpidem

21/37
(56.89)

0.85
(0.43 to 1.66)

20/30
(67.78)

1.59
(0.78 to 3.27)

CBT � zolpidem
as needed

22/37
(59.76)

3.50
(1.53 to 8.04)

12/29
(41.73)

0.48
(0.25 to 0.93)

Abbreviations: CBT, cognitive behavioral therapy; CI, confidence interval; OR, odds ratio.
a Insomnia Severity Index score reductions of 8 units or greater compared with baseline Insomnia Severity Index score.
b Indicates estimated percentage (derived from generalized linear mixed models), which was adjusted for missing data and may not correspond exactly to the actual frequency.
c Insomnia Severity Index score less than 8 units.
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treatment phase (8.9 and 8.8), and
either remained within that range af-
ter extended treatment or declined fur-
ther within the no insomnia category
(ISI score �8) for the group receiving
extended CBT alone with no addi-
tional zolpidem.

A treatment responders’ analysis was
conducted on response and remission
rates, which were compared across
treatment groups and time using gen-
eralized linear mixed models. Patients
were considered treatment respond-
ers if their ISI change score compared
with baseline was greater than 7
(equivalent to 1 category on the ISI) and
were considered treatment remitters if

their absolute ISI score was less than 8
units (ie, no insomnia category). The
proportions of treatment responders
(59.5% for the CBT alone group and
61.1% for the CBT plus zolpidem group;
P=.84) and treatment remitters (39.2%
for the CBT alone group and 44.4% for
the CBT plus zolpidem group; P=.52)
were equivalent in the 2 groups after
the 6-week acute treatment phase
(FIGURE 2). After the 6-month ex-
tended treatment phase, no signifi-
cant time effect was found but a sig-
nificant group� time interaction was
obtained for remission (F6,253=2.16;
P= .05). Overall, combined therapy
groups produced a higher remission

rate compared with the CBT alone
groups during the 6-month extended
therapy phase and the 6-month fol-
low-up period (56% [43/74 and 32/59]
vs 43% [34/75 and 28/68]; P=.05).

Simple effects analysis revealed that
remission rates for the group receiv-
ing extended CBT alone with no addi-
tional zolpidem increased steadily over
time from 44.4% after the 6-week treat-
ment phase to 56.9% after the 6-month
extended treatment phase, to 67.8% at
6-month follow-up, while the remis-
sion rates observed for the group re-
ceiving extended CBT plus zolpidem as
needed increased from 44.4% during
the 6-week phase to 59.8% during the

Figure 2. Proportions of Treatment Responders and Remitters According to Treatment Condition and Assessment Phase
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CBT indicates cognitive behavioral therapy. These data are from the end of each of the listed periods.
aDefined as a change in score on the Insomnia Severity Index of 8 units or higher from baseline.
bDefined as an Insomnia Severity Index score of less than 8 units.
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6-month phase but decreased at
6-month follow-up to 41.7%. This re-
sulted in a different trajectory of change
at 6-month follow-up between both
groups initially treated with CBT plus
zolpidem (F1,253=4.19; P=.04); no other
contrasts between treatment groups
were significant (P value range, .15-.91).

After the 6-week acute treatment
phase, 66 of the 74 patients (89.2%) in
the CBT alone group were rated as mod-
erately or markedly improved by an in-
dependent assessor compared with 60
of the 72 patients (83.3%) in the CBT
plus zolpidem group; this group dif-
ference was not significant. After the ex-
tended 6-month treatment phase, 29 of
34 patients (85%) in the CBT group
were rated as moderately or markedly
improved compared with 29 of 33 pa-
tients (87.9%) in the no additional treat-
ment group, 28 of 32 patients (87.5%)
in the extended CBT with no addi-
tional zolpidem group, and 19 of 26 pa-
tients (73.1%) in the CBT plus zolpi-
dem as needed group; no significant
group differences were found among
the 4 groups.

COMMENT
The findings indicate that CBT, used
singly or in combination with zolpi-
dem, was effective for treating persis-
tent insomnia. The addition of medi-
cation produced some added benefits,
albeit modest, to outcomes during the
acute 6-week treatment phase, mostly
in terms of increased sleep time. Over-
all, 60% of patients achieved a treat-
ment response and 42% were in remis-
sion after the 6-week treatment phase
and these rates increased to 65% and
51% after 6 months of extended treat-
ment. Patients treated with a com-
bined approach of CBT plus zolpidem
during the initial 6-week treatment
phase achieved better long-term out-
comes when zolpidem was discontin-
ued after the initial 6-week trial. In gen-
eral, sleep improvements were well
sustained over time. Generalization of
the present findings should be cau-
tious because all patients were white
and less than 10% were older than 65
years. However, sex, education, insom-

nia severity, and presence of medical or
psychiatric comorbidity did not mod-
erate treatment response.

Previous studies combining CBT
with medication11,14,17 have reported
either no added value or only a slight
advantage over single therapy alone.
The present findings suggest that com-
bining medication with CBT may pro-
vide an added benefit during the ini-
tial course of therapy, but the clinical
significance of such added benefit is un-
clear. Although a gain of 15 minutes in
sleep time is marginal, it may nonethe-
less be important given that CBT typi-
cally involves restricting time spent in
bed and produces an initial reduction
in sleep time. When combined with
medication as in the present study, CBT
did not reduce sleep time but may have
enhanced compliance with the CBT
regimen. When outcome was mea-
sured in terms of treatment response
and remission rates, there was no added
value in combining medication with
CBT, at least during the initial 6-week
treatment phase.

Examination of different mainte-
nance treatment regimens showed that
extended, individualized CBT did not
add significant benefits to the initial
group therapy–based CBT. Although this
finding was unexpected, it is plausible
that some patients had already reached
a ceiling effect with the initial CBT and
there was probably no need for addi-
tional therapy. Conversely, for patients
who still presented residual insomnia,
a more intense treatment regimen (ie,
bimonthly CBT visits), or a switch to a
different therapy or medication could
have enhanced outcome. For the CBT
plus medication group, patients who dis-
continued taking the medication after
the initial 6-week course of therapy did
better than those who continued tak-
ing the medication on an intermittent
schedule. This result is not consistent
with some evidence,24,25 suggesting that
intermittent medication use fosters long-
term maintenance of therapeutic ben-
efits. On the other hand, after patients
have received CBT plus medication
therapy, it makes good clinical practice
to discontinue medication while pa-

tients are still receiving CBT. Such prac-
tice would minimize drug exposure and
risk for dependence with long-term
medication and would provide pa-
tients with more time to integrate newly
learned psychological and behavioral
skills to overcome insomnia.16 Thus, this
sequential regimen would seem prefer-
able to a combined approach in which
both therapies are initiated and discon-
tinued at the same time, which was a
common practice in most of the previ-
ous studies.14,15,17

The present study evaluated only 3
maintenance strategies and it is plau-
sible that other treatment sequences
might prove more effective. For in-
stance, patients who fail to achieve an
adequate response (or remission) dur-
ing initial therapy could receive a sec-
ond-level therapy that might involve
either adding or switching to a differ-
ent treatment modality. A patient treated
with CBT initially would be switched to
medication, whereas someone treated
with medication initially would be
switched to CBT or to another class of
hypnotic medication. When selecting
initial treatment in clinical practice, it
also may be necessary to take into ac-
count practical (availability and accept-
ability of different treatment options)
and clinical considerations (acute vs
chronic insomnia, prior treatment ex-
posure, comorbidity), as well as evi-
dence of efficacy.45-47

Although the present findings are
promising, there is currently no treat-
ment that works for every patient with
insomnia and additional studies are
needed to develop treatment algo-
rithms to guide practitioners in the
clinical management of insomnia.48

Questions of clinical and scientific in-
terest for further investigations in-
clude whether CBT or medication
should be the first-line therapy for per-
sistent insomnia and how best to pro-
ceed with second-line treatment for
those who do not respond to initial
treatment. Additional studies also are
needed to examine how best to inte-
grate CBT and medication as a func-
tion of insomnia severity, prior treat-
ment exposure, psychological and
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medical comorbidity, and patient pref-
erence.
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cherche Université Laval/Robert-Giffard (Drs Morin,
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