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Older people frequently take prescribed hypnotics
on a long-term basis.1–5 Regular use of benzodi-
azepine hypnotics is not recommended for pro-

tracted periods because their long-term efficacy remains
unproven;6 in addition, there is a risk of dependence,7,8 and
use of the drugs leads to memory impairment, daytime
drowsiness,7,9 falls resulting in fractures10,11 and motor vehi-
cle crashes.12 Guidelines recommend limiting the use of
benzodiazepine hypnotics to 4 weeks.9,13 Nevertheless, ben-
zodiazepine use is often prolonged because insomnia is a
chronic problem.1,5,14

The usual clinical management of benzodiazepine de-
pendence is gradual tapering, but when used alone this
method has not proven highly effective in achieving long-
term discontinuation, and 50% to 60% of users resume
use of their medication during the month following the
end of the withdrawal period.15,16 Behavioural and cogni-
tive therapies are effective treatments for elderly people
with insomnia;17–22 however, when applied alone for hyp-
notic users, they do not produce sustained reduction in
medication use.18,23 Given that withdrawal of the hypnotic
agent and cognitive-behavioural therapy are complemen-
tary approaches, we hypothesized that combining them
would be more effective than the usual method of pro-
gressive withdrawal. In this study we compared the effi-
cacy of combined benzodiazepine tapering and cognitive-
behavioural therapy for insomnia with that of
benzodiazepine tapering alone in reducing use of hyp-
notics by older people with insomnia.

Methods

This nonblinded randomized controlled trial had 2 therapeutic
arms. The combined treatment group received cognitive-behav-
ioural therapy and gradual benzodiazepine tapering, whereas the
other group was managed by gradual tapering alone. The study was
approved by the Ethics Committee of the Centre hospitalier uni-
versitaire de Québec (Pavillon CHUL), and all participants pro-
vided written consent for their participation in the study. Our pri-
mary outcome measure was discontinuation of benzodiazepine use,
immediately after completion of treatment and up to 1 year later.

We recruited people with chronic insomnia through referral by
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Abstract

Background: Long-term use of hypnotics is not recommended be-
cause of risks of dependency and adverse effects on health.
The usual clinical management of benzodiazepine depen-
dency is gradual tapering, but when used alone this method is
not highly effective in achieving long-term discontinuation.
We compared the efficacy of tapering plus cognitive-behav-
ioural therapy for insomnia with tapering alone in reducing
the use of hypnotics by older adults with insomnia.

Methods: People with chronic insomnia who had been taking a
benzodiazepine every night for more than 3 months were re-
cruited through media advertisements or were referred by their
family doctors. They were randomly assigned to undergo ei-
ther cognitive-behavioural therapy plus gradual tapering of the
drug (combined treatment) or gradual tapering only. The cog-
nitive-behavioural therapy was provided by a psychologist in
8 weekly small-group sessions. The tapering was supervised
by a physician, who met weekly with each participant over an
8-week period. The main outcome measure was benzodi-
azepine discontinuation, confirmed by blood screening per-
formed at each of 3 measurement points (immediately after
completion of treatment and at 3- and 12-month follow-ups).

Results: Of the 344 potential participants, 65 (mean age 67.4
years) met the inclusion criteria and entered the study. The 2
study groups (35 subjects in the combined treatment group
and 30 in the tapering group) were similar in terms of demo-
graphic characteristics, duration of insomnia and hypnotic
dosage. Immediately after completion of treatment, a greater
proportion of patients in the combined treatment group had
withdrawn from benzodiazepine use completely (77% [26/34]
v. 38% [11/29]; odds ratio [OR] 5.3, 95% confidence interval
[CI] 1.8–16.2; OR after adjustment for initial benzodiazepine
daily dose 7.9, 95% CI 2.4–30.9). At the 12-month follow-up,
the favourable outcome persisted (70% [23/33] v. 24% [7/29];
OR 7.2, 95% CI 2.4–23.7; adjusted OR 7.6, 95% CI
2.5–26.6); similar results were obtained at 3 months.

Interpretation: A combination of cognitive-behavioural therapy
and benzodiazepine tapering was superior to tapering alone in
the management of patients with insomnia and chronic benzo-
diazepine use. The beneficial effects were sustained for up to 1
year. Applying this multidisciplinary approach in the commu-
nity could help reduce benzodiazepine use by older people.
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family physicians and media advertisements. The following inclu-
sion criteria were applied: age 50 years or older; daily benzodi-
azepine use at bedtime for the past 3 months or more; and diagnosis
of chronic insomnia, defined as insomnia for a period of 6 months
or more in accordance with the American Sleep Disorders Associa-
tion.24 In addition, participants had to fulfill 1 of the following 2 cri-
teria: inability to refrain from taking sleeping pills at night because
of fear of a bad night’s sleep or sleep efficiency of less than 80%
over a 2-week period, where sleep efficiency is defined as total sleep
time divided by time in bed, multiplied by 100. Participants also
had to be experiencing impaired daytime functioning, irritability or
mood disturbances. People with cognitive impairment, severe psy-
chiatric problems or physical problems possibly related to insomnia
were excluded, as were those taking a benzodiazepine during the

daytime or drinking more than 3 alcoholic beverages per day.
A total of 505 people contacted the research nurse, who in-

formed them (by telephone) about the project and verified the in-
clusion criteria. A total of 161 people were excluded at this stage
because they were less than 50 years old or their benzodiazepine
use did not meet the inclusion criteria (i.e., they had no consump-
tion, or irregular or daytime consumption). Among the 344 re-
maining potential subjects, 114 refused to participate further be-
cause of lack of interest, 70 were excluded on the basis of physical
or psychological problems that might have been related to insom-
nia, and 41 were excluded for other reasons (e.g., schedule not
convenient, transportation problems, alcohol abuse, use of a non-
benzodiazepine hypnotic). The remaining 119 individuals com-
pleted validated French versions of the Modified Mini-Mental

State,25,26 State Trait Anxiety Inven-
tory27,28 and the Geriatric Depression
Scale,29,30 as well as a daily sleep
diary31 for a 2-week period. They
then underwent a semistructured in-
terview with a psychologist and a
physician. At this stage, 54 addi-
tional subjects were excluded for
various reasons (Fig. 1).

The research nurse randomly as-
signed the 65 remaining individuals
(mean age 67.4 years) to 1 of the 2
therapeutic groups: combined treat-
ment (35 subjects) or gradual taper-
ing alone (30 subjects). First, the
nurse randomly assigned a number
to each participant. Study random-
ization was achieved by matching
the participant’s number with a table
of random numbers in which each
number corresponded to a predeter-
mined treatment group. We did not
perform block randomization. How-
ever, because both groups were
treated concurrently, we waited until
a minimum of 5 participants had
been assigned to the combined treat-
ment group before starting the “suc-
cessive waves” of treatment. The
treatment assignment could not be
concealed from participants, but ag-
gregate outcome data were not re-
vealed to patients or investigators
during the study.

Gradual tapering began concur-
rently with the initiation of cognitive-
behavioural therapy and was super-
vised by 1 of the 3 study physicians,
who met with each participant weekly
over an 8-week period. The proposed
schedule was a 25% reduction of
dosage at 1- or 2-week intervals. At
each visit, the physician looked for
withdrawal symptoms and prescribed
either the same or a lower dosage, de-
pending on the patient’s symptoms.
The physicians were not permitted to
give advice on nonpharmacological
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Excluded on basis of medical and
psychological assessment

n = 54
Lack of motivation (n = 17)
Psychological problems (n = 16)
Physical problems (n = 12)
Other reasons (n = 9)

Eligible subjects
after telephone screening

n = 119

Met inclusion criteria
n = 65

R

Combined treatment
n = 35

(34 completed the treatment)

Tapering alone
n = 30

(24 completed the treatment)

Post-treatment evaluation
n = 34

Post-treatment evaluation
n = 29

3-mo follow-up
n = 33

3-mo follow-up
n = 29

12-mo follow-up
n = 33

12-mo follow-up
n = 29

Fig. 1: Flow of patients through a randomized trial of cognitive-behavioural therapy com-
bined with tapering of benzodiazepine use. In the combined treatment group, one patient
who completed the treatment was lost to follow-up by the time of the 3-month evalua-
tion. For one additional patient in this group, information about benzodiazepine with-
drawal was obtained at 12-month follow-up, but data for the variable “dosage reduction
of 50% or more” was not available at that time. Of the 6 subjects who did not complete
the tapering-alone treatment, 5 agreed to be contacted at the 3-month and 12-month fol-
low-ups to report on benzodiazepine cessation.



treatments of insomnia. All medical visits, of 15 to 20 minutes’ du-
ration, were audiotaped to allow one of the authors (L.B.) to give
feedback to the physicians during the course of the study.

Cognitive-behavioural treatment as described by Morin31 was
provided by an experienced clinical psychologist after special
training given by one of the authors (C.M.M.). This intervention
involved behavioural, cognitive and educational components.
The behavioural component included instructions for stimulus
control and procedures for sleep restriction.32,33 The goal of stim-
ulus control was to reinforce the bed as a cue for sleep and to
regularize sleep rhythm. Participants were instructed to go to
bed only when sleepy, to go into another room when they could
not fall asleep, to use the bedroom only for sleeping, to get up at
the same time every morning and to avoid daytime naps. Sleep
restriction consisted of curtailing the time spent in bed to the
amount of time actually spent sleeping. Several studies have
shown that restriction of time in bed produces mild sleep depri-
vation, which consequently reduces the time it takes to fall asleep
and the number of awakenings, as well as deepening sleep.34 The
prescribed sleep period durations were based on the daily sleep
diary completed by participants throughout the study period.
The cognitive component addressed irrational thinking that
could exacerbate the sleep disorder through emotional arousal.
The educational component included sleep hygiene education
and information on the adverse effects of benzodiazepines on
health. For further details concerning the cognitive-behavioural
therapy, see Table 3 at www.cmaj.ca.

The cognitive-behavioural treatment was provided in small
groups of 5 to 7 participants, who underwent 8 weekly group ses-
sions of 90 minutes’ duration. One month after the last session,
the participants who underwent the combined treatment were in-
vited to a “booster” session to reinforce the skills acquired during
group therapy. All of the sessions were audiotaped, and one of the
authors (C.M.M.) provided feedback to the psychologist during
the course of the study.

Benzodiazepine consumption and sleep measures were evalu-
ated by means of the sleep diary completed daily by participants.31

The main outcome measure was benzodiazepine discontinuation,
confirmed by blood screening performed at each of 3 measure-
ment points (immediately after completion of treatment and at 3-

and 12-month follow-ups). Confirmatory blood specimens were
analyzed by electron-capture gas–liquid chromatography.35,36

Differences between proportions of patients in the 2 groups
were compared with Fisher’s exact test. Continuous variables
were compared with the Wilcoxon rank test. All analyses were
performed on an intention-to-treat basis.

Unconditional logistic regression was performed to identify
factors other than treatment that might be associated with benzo-
diazepine cessation. Potential confounders were patient character-
istics (sex, age, education, occupation, body mass index) and vari-
ables related to insomnia at baseline (duration of insomnia,
duration of hypnotic use, diazepam-equivalent daily dose). Sex, oc-
cupation (retired or homemaker, employed) and daily dose of ben-
zodiazepine (more than, exactly or less than 5 mg/day diazepam
equivalent) were introduced as categorical variables. All other po-
tential confounders were introduced as continuous variables.

Calculation of the required sample size was based on the assump-
tion that combined treatment would increase the proportion of pa-
tients with a favourable outcome to 75% over the estimated 40% in
the tapering-only group. With an α level of 0.10 (1-sided test) and a
power of 81%, the analysis required 30 participants per group.

Results

Of the 65 study participants, 7 did not complete the full
treatment: 6 in the tapering-only group and 1 in the com-
bined treatment group (Fig. 1). Reasons given included in-
crease in anxiety (n = 2), treatment perceived as ineffective or
too demanding (n = 2), lack of time because of new employ-
ment (n = 1) and suicide of a family member (n = 1); the par-
ticipant who dropped out from the combined treatment
group gave no specific reason. Five of these subjects agreed to
be contacted during follow-up to report on benzodiazepine
cessation. One patient receiving the combined treatment
moved out of town and was lost to follow-up at 3 months.

The overall mean duration of insomnia at the start of
the study was 250 months, and the mean duration of hyp-
notic use was 152 months (Table 1). No significant differ-
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Table 1: Characteristics of participants by therapeutic groups

Group; mean (and SD)*

Characteristic

Combined
treatment

n = 35
Tapering alone

n = 30
Total

n = 65

Sex, no. (and %) female 21 (60) 17 (57) 38 (58)
Age, yr 68.3 (7.4) 66.4 (6.0) 67.4 (6.8)
Education, yr 12.1 (4.5) 12.2 (4.8) 12.1 (4.6)
Occupation, no. (and %)
  Retired or homemaker 23 (66) 21 (70) 44 (68)
  Employed 12 (34) 9 (30) 21 (32)
Body mass index, kg/m2 24.9 (3.7) 24.2 (2.8) 24.5 (3.3)
Duration of insomnia, mo 227(156) 277 (189) 250 (172)

Duration of hypnotic use, mo† 126(123) 182 (116) 152 (122)
Diazepam-equivalent daily
dose, mg/day 5.8 (3.0) 6.8 (5.1) 6.3 (4.1)

*Except where indicated otherwise.
†Significant difference between groups (p = 0.012).



ences were observed between the 2 groups for any of the
characteristics recorded, with the exception of a longer
baseline duration of hypnotic use in the tapering-only
group (p = 0.012).

No participant experienced any major adverse reaction
during the medication tapering. Only one of the partici-
pants who reported complete cessation of hypnotics had a
positive test result on plasma screening (at the 12-month
follow-up); this person was considered not benzodiazepine-
free at that measurement point.

At the evaluation immediately after completion of treat-
ment, a greater proportion of participants in the combined
treatment group reported complete hypnotic withdrawal
(77% [26/34] v. 38% [11/29]; p = 0.002) (Table 2).

Among all potentially confounding variables included in
the logistic regression models, only initial daily dose of
benzodiazepine was statistically associated with hypnotic
withdrawal immediately after completion of treatment; this
was the only confounding variable included in subsequent
models. Compared with tapering alone, the combined
treatment was strongly associated with benzodiazepine
withdrawal, as measured immediately after completion of
treatment (odds ratio [OR] 5.3, 95% confidence interval
[CI] 1.8–16.2; OR adjusted for initial daily dose of benzodi-
azepine 7.9, 95% CI 2.4–30.9).

Higher initial daily dose of benzodiazepine (greater than
5 mg/day diazepam equivalent) was associated with lower
success in benzodiazepine withdrawal immediately after
treatment (OR 0.07, 95% CI 0.01–0.40) relative to a daily
dose of less than 5 mg/day. This finding did not persist in
later follow-ups.

At the 12-month follow-up, the favourable outcome in
terms of benzodiazepine cessation persisted, and 70%
(23/33) of the patients who received the combined treat-
ment but only 24% (7/29) of those in the tapering-only
group were benzodiazepine-free (OR 7.2, 95% CI
2.4–23.7; OR adjusted for initial daily dose of benzodi-

azepine 7.6, 95% CI 2.5–26.6). Similar results were ob-
tained at the 3-month follow-up.

Similar differences were observed in the proportion of
patients who reduced by at least 50% their daily dose of
hypnotic immediately after treatment and at the 12-month
follow-up (Table 2). The immediate post-treatment daily
dose was lower in the combined treatment group than the
tapering-only group (2.84 v. 4.72 mg/day diazepam equiva-
lent), but this difference was not significant (p = 0.196).

Interpretation

Our randomized controlled trial has shown the superi-
ority of a combined intervention, comprising cognitive-be-
havioural therapy and a gradual tapering of benzodiazepine
hypnotics, over the usual clinical approach (tapering alone)
for people with chronic insomnia who had been using med-
ication for a protracted period. The benefits in terms of
benzodiazepine cessation were still present 1 year after the
end of the intervention.

The cognitive-behavioural therapy was provided in
small groups rather than individually. In addition to its
cost-effectiveness, this format offers many clinical advan-
tages. Group support benefits the participants, helps to
keep the therapy focused on sleep problems and increases
the likelihood of compliance.31 Personal characteristics
(e.g., demographic and insomnia variables) did not seem re-
lated to treatment success. Logistic regression analyses
showed that the combined treatment and lower initial
dosage of benzodiazepine were the only factors related to
the success of tapering. Other factors not examined in this
study, such as personality traits, psychiatric morbidity and
motivation, should be explored in future research.

Few published studies have looked at alternative ways to
help people with chronic insomnia to discontinue benzodi-
azepine use. In a small randomized study, 10 such subjects
treated with stimulus control and a withdrawal program were
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Table 2: Changes in benzodiazepine use

Group; no. (and %) of
patients

OR (and 95% CI)
Patient status and time of
measurement

Combined
treatment

Tapering
alone Crude Adjusted*

Benzodiazepine-free
Immediately after treatment 26/34 (77) 11/29 (38) 5.3 (1.8–16.2) 7.9 (2.4–30.9)
At 3 mo 22/33 (67) 10/29 (34) 3.8 (1.4–11.3) 3.9 (1.4–12.1)

At 12 mo† 23/33 (70) 7/29 (24) 7.2 (2.4–23.7) 7.6 (2.5–26.6)

Dosage reduction ≥≥≥≥ 50%
Immediately after treatment 33/34 (97) 20/29 (69) 14.8 (2.5–284.3) 16.5 (2.7–321.2)
At 3 mo 25/33 (76) 19/29 (66) 1.6 (0.5–5.0) 1.6 (0.5–5.0)

At 12 mo† 26/32 (81) 15/29 (52) 4.0 (1.3–13.6) 4.1 (1.3–13.8)

Note: OR = odds ratio, CI = confidence interval.
*Adjusted for initial daily dose of benzodiazepine.
†For one patient in the combined treatment group, information about benzodiazepine withdrawal was obtained at 12-month
follow-up, but data for the dosage reduction variable was not available at that time; hence the difference in denominators.



compared with 11 subjects treated with the withdrawal pro-
gram alone. The 2 interventions were equally effective in re-
ducing the use of hypnotics, as assessed immediately after
treatment and at 2-month follow-up.37 However, the variabil-
ity in the type of hypnotics used (benzodiazepines with or
without antidepressants), the short duration of the interven-
tion (2 individual 1-hour sessions) and the low statistical power
of the study might explain the discrepancies in results between
that study and our own. Morin and colleagues38 reported a
clinical replication series involving 21 adults with a diagnosis
of drug-dependent insomnia who were treated with cognitive-
behavioural therapy combined with a withdrawal plan; 9 of
these patients were free of hypnotics immediately after treat-
ment. That study did not include a control group, and a high
percentage of follow-up data were missing, which precludes
any comparison with the present study. Finally, a study with a
multiple-baseline design showed that 4 of 5 older patients with
insomnia (mean age 62 years) achieved complete benzodi-
azepine cessation after cognitive-behavioural treatment com-
bined with benzodiazepine tapering.39 Three of these patients
remained benzodiazepine-free at the 3-month follow-up.

In the present study one-third of the participants in the
tapering-only group were free of benzodiazepines at the
evaluation immediately after completion of treatment. With-
drawal programs have success rates ranging from 26% to
64% among adult populations with mixed disorders.15,40–43

Comparisons with our study are difficult because of differ-
ences in the subject populations, as well as differences be-
tween the withdrawal programs. In the only study dealing
specifically with insomnia, 60% of the 134 subjects who
completed the program were benzodiazepine-free 12 to 18
months after a tapering schedule, which initially involved
switching from benzodiazepine to zopiclone for 21 to 30
days.44 However, this nonrandomized study had potentially
major flaws: lack of well-defined inclusion criteria for insom-
nia and benzodiazepine use, high dropout rates and absence
of confirmatory testing for benzodiazepine discontinuation.

Because of the nature of this study, blinding of the par-
ticipants was not feasible. However, contamination bias ap-
pears unlikely, as all medical visits were audiotaped and one
researcher listened to a sample of these to ensure that physi-
cians had not given specific advice for insomnia. Moreover,
any residual bias due to contamination would tend to under-
estimate the efficacy of the combined intervention.

Without the presence of a placebo group, we cannot be
sure that the better outcomes in the combined group were
related to the cognitive-behavioural treatment. Other fac-
tors, such as the attention and support of the group and the
therapist’s and patients’ expectations, might also explain the
results. Further studies are needed to disentangle the ef-
fects of the treatment from other components.

The various sleep parameters were assessed by a daily
diary; no polysomnographic measures were used. Self-re-
ported evaluation of sleep is considered a valuable and reli-
able measure of severity of insomnia relative to
polysomnography.45–48 The problem of reactivity (modifica-

tion of sleep characteristics by a measurement method such
as a daily sleep diary) was attenuated by having the patient
complete the sleep diary over a 2-week period at baseline
and at each measurement point.49

Of the 344 potential participants (those who met the
initial criteria for age and benzodiazepine use), only 65
(19%) were included in the study. This raises the issue of
the applicability of this approach on a large scale. How-
ever, other studies using cognitive-behavioural treatment
for insomnia have shown similar proportions of subject
inclusion.18,50,51

Because the sample was limited to adults who had isolated
chronic insomnia without important psychiatric or medical
problems, our findings cannot be generalized to people who
do have such problems. Further studies evaluating treatment
tailored for insomnia related to conditions such as depres-
sion, anxiety disorders and dementia are needed. An impor-
tant proportion of potential participants (114 of 344) decided
not to continue the recruitment procedure because of a lack
of interest; therefore, intervention aimed at educating people
about the risks associated with dependence on hypnotics is
another future direction for research.

Although subject recruitment was difficult, once subjects
were enrolled, very few abandoned the study. The percent-
age of dropouts was low (7/65 or 11%), and the majority of
those who did not complete the treatment protocol agreed
to be followed for the main outcome measure (benzodi-
azepine-free status). The higher proportion of dropouts in
the tapering-only group might have been related to the
perception of a lack of effectiveness or to high anxiety lev-
els (in 4 of the 6 participants who dropped out).

This study has shown that, to achieve discontinuation of
chronic benzodiazepine use, a combination of cognitive-
behavioural therapy with gradual tapering is more effective
than gradual tapering alone. The beneficial effects of this
combined strategy on benzodiazepine cessation were main-
tained over the medium term. Applying this multidiscipli-
nary approach in the community could help reduce benzo-
diazepine use by older people and prevent health problems
related to these medications.
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