
The long-term use of benzodiazepines has been advised against in
older people owing to adverse outcomes,1–4 including increased
risks of cognitive impairment, falls, fractures, traffic accidents,
delirium and dependence.5–10 The American Geriatrics Society
2012 Beers Criteria Update Expert Panel has recommended
avoidance of benzodiazepines for insomnia, agitation or delirium
in older people owing to slower metabolism of and increased
sensitivity to such medications.11 Despite previous recommend-
ations, estimates of the prevalence of benzodiazepine use in older
people remain high. Estimates from recent studies range from
12% to 32%,12,13 with prevalence rates being even higher in those
with psychiatric disorders.14,15 Benzodiazepine rates of 57–59%
have been reported in the latter group,14 and more specifically
in those with depression or anxiety disorder.15 Benzodiazepine
prevalence rates may continue to be high for numerous reasons.
These include a lack of specialist knowledge about benzodiazepine
prescribing in geriatric care;14 difficulties in translating prescribing
guidelines into clinical practice, including a perceived lack of
alternative evidence-based treatments and unwillingness of older
people to discontinue benzodiazepines;16 a perceived lack of
priority for physicians (e.g. due to greater physical health needs);
and physiological and psychological dependency issues.
Consequently, interventions that aim to reduce benzodiazepine
use by helping patients to withdraw from them or by changing
prescribing (and hence benzodiazepine use) may help to reduce
prevalence rates in older people.

A stepped care approach has been proposed for withdrawal
from benzodiazepines, comprising minimal interventions such
as advisory letters or consultations with healthcare professionals,
supervised gradual withdrawal and specialised care (e.g.
supervised withdrawal augmented with psychotherapy or
pharmacotherapy).17 These proposals have been supported by
meta-analyses and systematic reviews of interventions that

included adults of any age,18–21 but have not been examined
specifically in older people. Meta-analyses have also shown that
this stepped care approach may not be applicable in all settings.
For example, gradual withdrawal plus pharmacotherapy was
found to be superior to gradual withdrawal alone for participants
using benzodiazepines recruited from in-patient and out-patient
settings,20 but not when limited to general practice and out-
patient settings.18 With respect to strategies for changing
prescribing (and hence drug use) in older people, a number of
interventions have been suggested.22–25 These include completing
regular medication reviews and consultations with patients (which
overlap with minimal withdrawal interventions noted above),
providing educational outreach programmes to prescribers,
conducting audits and providing feedback on prescribing patterns,
implementing electronic prescribing alerts and providing patient
support groups. Previous meta-analyses and reviews provide
support for these strategies,23–27 but were not focused specifically
on benzodiazepines (focusing primarily on inappropriate prescribing
in care homes)23,24,26,27 and/or examined interventions in a wider
age group.25,27

The extent to which findings from withdrawal and prescribing
studies specifically apply to older people is uncertain as the
majority of studies used a broad age range. Certainly, inconsistencies
exist in the literature with respect to the influence of age on
benzodiazepine-related outcomes: for example, some studies
reported more favourable outcomes for older than younger
people,28–31 whereas other studies reported less favourable
outcomes.32–35 Yet other studies reported no effect of age,36–42

although the degree to which some of them were sufficiently
powered to detect an effect is unclear owing to failures to report
age ranges.36,37,41,42

It may be that withdrawal interventions are more successful in
older people because of age-related physiological processes (e.g.
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Aims
To review the evidence for interventions aimed at reducing
benzodiazepine use in older people.

Method
We conducted a systematic review, assessment of risk of
bias and meta-analyses of randomised controlled trials of
benzodiazepine withdrawal and prescribing interventions.

Results
Ten withdrawal and eight prescribing studies met the
inclusion criteria. At post-intervention, significantly higher
odds of not using benzodiazepines were found with
supervised withdrawal with psychotherapy (odds ratio
(OR) = 5.06, 95% CI 2.68–9.57, P50.00001) and withdrawal

with prescribing interventions (OR = 1.43, 95% CI 1.02–2.02,
P= 0.04) in comparison with the control interventions
treatment as usual (TAU), education placebo, withdrawal with
or without drug placebo, or psychotherapy alone.
Significantly higher odds of not using benzodiazepines were
also found for multifaceted prescribing interventions
(OR = 1.37, 95% CI 1.10–1.72, P= 0.006) in comparison with
control interventions (TAU and prescribing placebo).

Conclusions
Supervised benzodiazepine withdrawal augmented with
psychotherapy should be considered in older people,
although pragmatic reasons may necessitate consideration of
other strategies such as medication review.
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slower metabolism of benzodiazepines), which may result in
slower clearance rates from the body.28 This may lead to less severe
withdrawal symptoms,28,31 or at least a different presentation in
symptoms (e.g. disorientation and confusion rather than anxiety
or insomnia).43 On the other hand, it may be that the effectiveness
of interventions is reduced in older people owing to long-term
dependency issues such as lack of motivation to reduce
medication.10,44 Furthermore, withdrawal interventions involving
psychotherapy might be less effective in older people owing to
difficulties in addressing chronic underlying disorders such as
anxiety or insomnia. Certainly, smaller effect sizes in favour of
cognitive–behavioural therapy (CBT) for generalised anxiety
disorder have been reported in older participants compared with
younger people.45 Alternatively, an interaction of these factors
might mean that interventions are as efficacious in older people
as in wider populations. Thus, there is a need to clarify the
effectiveness of interventions for reducing benzodiazepine use
specifically in older people. Consequently, our aims were: first,
to conduct a systematic and critical review of the evidence from
randomised controlled trials (RCTs) targeting the reduction
of benzodiazepine use in older people in a variety of settings
(in-patient, out-patient, community and care homes); second,
to compare the efficacy of different types of interventions for
reducing benzodiazepine use; and third, to examine the
persistence of beneficial intervention effects at short-term (0.5–3
months) and longer-term (12 months) follow-up.

Method

Medline, EMBASE, PsycINFO, Web of Knowledge and the
Cochrane Collaboration Central Register of Controlled Trials were
searched on 6 October 2012 using the following terms:
[benzodiaz* OR hypnotic* OR anxiolytic* OR psychotropic* OR
sedative* OR tranquil* OR alprazolam OR bromazepam OR
clobazam OR clonazepam OR diazepam OR flunitrazepam OR
lorazepam OR midazolam OR nitrazepam OR oxazepam OR
temazepam OR triazolam OR zolpidem OR zopiclone] AND
[taper* OR discontinu* OR reduc* OR withdraw* OR cessation
OR long-term OR chronic OR dependen* OR overuse OR misuse
OR addiction OR abuse OR prescri*] AND [older OR elder* OR
geriatr* OR ‘‘old age’’ OR ‘‘late life’’ OR late-life] AND [RCT OR
random*]. Studies were also identified from citations in studies,
reviews and meta-analyses of interventions that aimed to reduce
benzodiazepine use in adults of any age.

Inclusion and exclusion criteria

Studies were included if they met the following criteria:

(a) the study was a peer-reviewed parallel RCT, cluster RCT (with
more than two clusters) or crossover RCT (with data available
for separate crossover periods);

(b) a primary or secondary aim was to reduce benzodiazepine use
by withdrawal interventions or interventions for changing
benzodiazepine prescribing;

(c) the intervention was compared with a non-active control such
as waiting list or treatment as usual (TAU), or with an active
control (e.g. pill placebo, social support/talking/education
placebo, or psychotherapy alone);

(d) the mean, median or modal age of participants in the study
was 60 years or more, with the minimum age of participants
being 50 years.

The age criteria were chosen to reflect official definitions of
‘older people’,46,47 and because higher prevalence rates of

benzodiazepine use have been reported in this age group.48 Studies
that involved both older and working-age people were included if
age-specific analyses were reported. Studies that failed to report
mean or minimum ages were included only if the setting was
exclusively for older people, such as a residential care home.
Studies were excluded if data were insufficient to permit the
calculation of effect sizes, or if the number of participants in each
condition was fewer than five.

Study selection and assessment of trial quality

Studies were independently screened and selected if they were
considered to meet inclusion criteria by three authors (R.L.G.,
N.P. and M.C.C.). Study quality in five areas of bias known to
affect clinical outcomes (sequence generation, allocation
concealment, masking of outcome assessors, incomplete outcome
data and selective outcome reporting) was assessed using a risk of
bias tool recommended by the Cochrane Collaboration.49 The
control of bias in each area (i.e. whether it was adequate, partially
adequate or inadequate/unclear) was independently, blindly
rated by the same three authors for each study. Discussion and
consensus were used to resolve any discrepancies.

Outcome measures

The main outcome measure was odds ratio in relation to not
using benzodiazepines, at the level of patients or prescriptions.
Data were examined at the post-intervention assessment and at
short-term (0.5–3 months) and longer-term (12 months)
follow-up. Following a previous meta-analysis,18 wherever
possible a conservative approach was taken whereby all patients
withdrawing from the study were assumed to have continued
using benzodiazepines (akin to intention-to-treat rather than
completer analyses). Data were extracted from each study by three
authors (R.L.G., N.P. and M.C.C.), study authors were contacted
for further information if necessary, and any discrepancies were
resolved through discussion and consensus.

Calculation of effect sizes

Odds ratios with 95% confidence intervals were calculated for
each study. These were log-transformed for input into meta-
analyses and back-transformed for reporting purposes. If a study
included two or more comparator conditions then the experimental
and control conditions were combined in order to avoid making
unit-of-analysis errors.50 Data from cluster RCTs were only
included with data from parallel RCTs if there was adjustment
for clustering at the individual level.50 In cases where there was
no adjustment, this was calculated using study-specific estimates
of the design effect or variance inflation factor.51 The design effect
was calculated as 1+(m71)p, where m is the average cluster size
and p is the sample estimate of the intracluster correlation
coefficient (ICC). If an ICC was not reported, this was taken from
a similar study and used to calculate study-specific estimates of
the design effect. Data from crossover RCTs were included with
data from parallel RCTs only if data were available separately for
all crossover periods, in addition to combined data from all
crossover periods, thus enabling estimations of the risk of bias
from carry-over effects.52

Meta-analyses

Random effects meta-analyses using a DerSimonian & Laird
estimator based on generic inverse variance weights were
conducted using the metan function in Stata version 11.2 and
RevMan version 5.1 on Windows OS.53,54 Separate groups of
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meta-analyses were conducted for withdrawal and prescribing
studies owing to anticipated heterogeneity in interventions and
control conditions. There was an overlap between some withdrawal
and prescribing interventions (e.g. those involving the provision of
advisory letters or consultations with a withdrawal plan), thus a
study could potentially be included in both groups of meta-analyses.
Following evidence of differential effectiveness of withdrawal
interventions in adults of any age,18–21 separate meta-analyses
were conducted for studies of:

(a) withdrawal with a prescribing intervention (i.e. an inter-
vention that included a withdrawal plan with one or more
prescribing interventions such as medication review,
consultation or education);

(b) supervised withdrawal alone (i.e. supervised by study personnel
or healthcare professionals);

(c) supervised withdrawal augmented with psychotherapy (e.g.
CBT or psychological consulting);

(d) supervised withdrawal augmented with pharmacotherapy (e.g.
non-benzodiazepine medication, another type of benzodiaze-
pine or a pill placebo).

Separate meta-analyses were also conducted for single-faceted
v. multifaceted interventions as the latter were reported to be
more effective than the former.25 Single-faceted interventions were
defined as those that included only one prescribing intervention
(e.g. education alone). Multifaceted ones were those that included
two or more prescribing interventions (e.g. education plus
medication review). In addition, separate meta-analyses were
conducted for different assessment periods (post-intervention,
short-term and longer-term follow-up) in order to avoid non-
independence of effect sizes. Finally, sensitivity analyses were
conducted in order to examine the robustness of findings when
not adjusting for clustering at the individual level in cluster RCTs,
using fixed effects rather than random effects analyses and
excluding any study that received a rating of inadequate/unclear
in all five areas of risk of bias.

Statistical significance of the estimated average treatment
effect in each meta-analysis was examined using the Z-test.
Percentage of variability in treatment effects between studies due
to heterogeneity rather than sampling error or chance was assessed
in each meta-analysis using Cochran’s Q-test and the I2 statistic.
Values of 0%, 25%, 50% and 75% indicated no, low, moderate
and high heterogeneity respectively.55 If there was evidence of
low to high heterogeneity, 95% prediction intervals were
calculated in order to provide an estimate of the range of
treatment effects within an individual study setting.56 Publication
bias was examined using funnel plots and Egger’s regression
asymmetry test.57 If publication bias was detected, a non-
parametric trim and fill method was used to impute missing
studies and re-estimate the pooled effect size.58 An alpha level of
0.05 was used for tests of the estimated average treatment effect
and publication bias, whereas a= 0.10 was used for tests of hetero-
geneity due to reductions in sensitivity of Cochran’s Q-test with
small numbers of studies. Finally, the number needed to treat
(NNT) to enable one additional person to not use benzo-
diazepines with the treatment rather than control intervention
was calculated. This was computed from odds ratios, whereby
the median control group risk across studies in the same group
served as the assumed control risk.50

Subgroup and meta-regression analyses

A priori subgroup and meta-regression analyses were used to
examine whether any between-study heterogeneity could be

explained by type of intervention in withdrawal and prescribing
studies. In addition, analyses were completed for two further
variables (underlying pathology and setting) as recommended
by an anonymous reviewer. Subgroup analyses in RevMan 5.1
indirectly assessed differences in overall effect sizes between
subgroups using a test of heterogeneity.59 Bonferroni-corrected
alpha levels were chosen to indicate statistically significant
subgroup differences at each time point in order to control for
the risk of false positives in multiple subgroup analyses.60 Random
effects univariate meta-regression analyses formally examined
whether moderating variables were associated with effect sizes.
The I2 statistic was used to measure the percentage of variability
in treatment effects due to subgroup differences rather than
sampling error or chance. Log-transformed odds ratios were
entered into meta-regression analyses as the dependent variable,
whereas dichotomous moderating variables were dummy-coded
independent variables. Analyses were conducted using the metareg
function in Stata version 11.2 with restricted maximum likelihood
estimation and Knapp–Hartung adjustment. Any factor that was
significant in univariate analyses was entered into a random effects
multivariate meta-regression analysis, and a joint test of covariates
was calculated in order to control for the risk of false positives. In
addition, a Monte Carlo permutation test (with 1000 random
permutations) was performed to adjust P-values for multiple
comparisons.61 An alpha level of 0.05 was chosen to indicate
statistical significance.

Results

The PRISMA checklist was used to guide reporting (see online
Table DS1).62

Identification and characteristics of included studies

Literature searches identified 2848 studies, of which 16 met
inclusion criteria (Fig. 1).63–79 Of these, ten focused on withdrawal
from benzodiazepines,63–73 and eight focused on changing benzo-
diazepine prescribing (and hence benzodiazepine use).70,72–79 Two
studies were included in both meta-analyses as the treatment
intervention qualified as both a withdrawal and multifaceted
prescribing intervention for some participants.70,72,73 The
characteristics of each of the included studies are described in
online Table DS2.

Withdrawal interventions

For the withdrawal studies, supervised gradual withdrawal was the
most common type of intervention (6 studies); 1 study employed
supervised abrupt withdrawal, 1 study compared both gradual and
abrupt withdrawal and 2 studies used gradual withdrawal with a
prescribing intervention (for some participants only). Withdrawal
was augmented with pharmacotherapy in 4 studies and with
psychotherapy in 4 studies. No study compared withdrawal alone
with a control condition. Psychotherapy was described as CBT in 2
studies, behavioural therapy (i.e. relaxation training) in 1 study
and ‘psychological consulting’ in 1 study. Pharmacotherapy
comprised melatonin (1 study), carbamazepine (1 study), pill
placebo (2 studies) and low-dose lormetazepam (2 studies). The
length of withdrawal interventions ranged from 1 week to 12
months. Studies employed a variety of comparison conditions:
withdrawal alone (3 studies), withdrawal with pill placebo (3
studies), withdrawal with combined psychotherapy and pill
placebo (1 study), psychotherapy alone (1 study) and an
education control (1 study). Two studies compared withdrawal
with a non-active control condition (TAU). The most common
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setting of withdrawal interventions was the community (6 studies),
followed by in-patient wards (2 studies) and out-patient clinics
and care homes (1 study each). The majority of studies recruited
participants who were using benzodiazepines for insomnia; in 5
studies this was for insomnia alone, in 2 studies for insomnia
and/or anxiety and for anxiety alone in only 1 study. The most
frequent inclusion criterion with respect to duration of benzo-
diazepine use was 3 months or more (3 studies), followed by
6 months (2 studies), then 1 month and 12 months (1 study
each), with 3 studies not specifying duration. The mean age of
participants was 74.1 years and the mean minimum age was
61.9 years. The mean percentage of female participants was
73.4%. Follow-up data were reported in 5 studies, with 0.5–3
months being the most frequent follow-up assessment period.

Prescribing interventions

The most common components of prescription interventions
were education (6 studies), medication reviews (6 studies) and
provision of prescribing feedback (3 studies). The length of inter-
ventions varied from 1 month to 12 months. Half of the studies
employed a cluster RCT design (with the unit of randomisation
typically being care homes). Non-active controls (TAU) were
employed in the majority of prescribing studies (6 studies), with
2 studies using an active control. Half of the studies were
conducted in care homes and half in the community. The majority
of studies primarily aimed interventions at physicians and/or

other staff (5 studies); 2 studies targeted patients and 1 involved
both staff and patients. Only 1 prescribing study reported reasons
for the use of benzodiazepines, and no study reported inclusion
criteria for the duration of benzodiazepine use. The mean age of
participants was 79.4 years and the mean minimum age was
65.8 years. The mean percentage of female participants was
77.4%. Follow-up data with respect to the use of benzodiazepines
were not reported in any prescribing study, although this was
unclear in 2 studies and so the final follow-up assessment was used
as the post-intervention assessment in these cases.

Trial quality of included studies

Potential sources of bias for each study are listed in online Table
DS3. No study achieved adequate ratings in all areas of risk of bias,
and no study was rated as inadequate/unclear in all five areas. The
majority of benzodiazepine withdrawal studies were rated as
having three or four inadequate/unclear areas of bias (7 out of
10 studies). In contrast, the majority of prescribing studies
received only one or two inadequate/unclear ratings (5 out of 8
studies). Allocation concealment was the most inadequately/
unclearly addressed area of bias in withdrawal and prescribing
studies, whereas incomplete data and selective reporting of data
were the most adequately addressed areas of bias for both types
of study.

Meta-analysis: withdrawal interventions

Odds of not using benzodiazepines

The average effect of supervised withdrawal with psychotherapy
at post-intervention was to make the odds of not using
benzodiazepines 5.06 times higher than for control interventions
(95% CI 2.68–9.57, P50.00001, NNT = 3; Fig. 2 and online
Table DS4). In contrast, the odds were 1.43 times higher for
withdrawal with a prescribing intervention (95% CI 1.02–2.02,
P= 0.04, NNT = 13) and 1.31 times higher for supervised withdrawal
with pharmacotherapy (95% CI 0.68–2.53, P= 0.42, NNT = 20).
At 0.5–3 months follow-up, on average, the odds of not using
benzodiazepines were 3.90 times higher for supervised withdrawal
with psychotherapy compared with control interventions (95% CI
1.94–7.82, P= 0.0001, NNT = 4; Fig. 3 and Table DS4). However,
there was moderate heterogeneity in effect sizes, although this
was not significant (36%, P= 0.20). The 95% prediction intervals
suggested that withdrawal with psychotherapy might not always
be effective in individual settings in comparison with control
interventions. Only one study examined supervised withdrawal
with pharmacotherapy: here, the odds of not using benzo-
diazepines were 4.00 times higher than for the control
intervention (95% CI 0.68–23.41, NNT = 5). No study examined
withdrawal with a prescribing intervention.

As can be seen in Fig. 4 and Table DS4, significantly higher
odds of not using benzodiazepines were found with supervised
withdrawal plus psychotherapy at 12 months follow-up. The
average effect of treatment was to make the odds of not using
benzodiazepines 3.00 times higher for supervised withdrawal plus
psychotherapy compared with control interventions (95% CI
1.43–6.28, P= 0.004, NNT = 5). However, moderate heterogeneity
in effect sizes was found, although this was not significant (32.0%,
P= 0.23). On average, although studies with psychotherapy
appeared effective at aiding withdrawal from benzodiazepines in
comparison with control interventions, 95% prediction intervals
suggested they might not always be effective in individual settings.
No study assessed withdrawal with a prescribing intervention or
supervised withdrawal with pharmacotherapy.
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Potential studies identified through database search:
n= 2848

EMBASE and PsycINFO (n= 1078)
Web of Knowledge (n= 889)

Medline (n= 556)
Cochrane Central Register of Controlled Trials

(n= 325)

Potential studies identified
through published reference lists:

n= 66

Potential studies retrieved for assesment of eligibility:
n= 203

Studies eligible for data extraction:
n= 29

Studies included in meta-analyses:
Withdrawal studies (n= 10)

Changing prescribing studies (n= 8)

Studies excluded: n= 174
Not an RCT (n= 58)
RCT but observational study (n= 2)
Aimed at/included all ages,

with no age-specific anslyses (n= 47)
Mean, median or modal age 560 years (n= 27)
No data specifically for benzodiazepines (n= 32)
Secondary analysis (n= 6)
No details given about age criteria (n= 2)

Studies excluded owing to insufficient data
to calculate effect sizes: n= 13

6

6

6

7

7

Fig. 1 Flow of studies from identification to meta-analyses.
RCT, randomised controlled trial.
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Study or subgroup log (odds ratio) s.e. Total Total

Withdrawal with prescribing intervention

Salanoja et al (2010)70,a,b

Velert Vila et al (2011, 2012)72,73,b

Subtotal (95%)

Heterogeneity: t2 = 0.00; w2 = 0.22, d.f. = 1 (P= 0.64); I2 = 0%

Test for overall effect: Z= 2.05 (P= 0.04)

Withdrawal with psychotherapy

Baillargeon et al (2003)63

Giblin & Clift (1983)66

Morin et al (2004)68

Petrovic et al (2002)69

Subtotal (95%)

Heterogeneity: t2 = 0.00; w2 = 2.73, d.f. = 3 (P= 0.44); I2 = 0%

Test for overall effect: Z= 4.99 (P50.00001)

Withdrawal with pharmacotherapy

Cardinali et al (2002)64

Di Costanzo & Rovea (1992)65

Habraken et al (1997)67

Tham et al (1989)71

Subtotal (95% CI)
Heterogeneity: t2 = 0.00; w2 = 1.20, d.f. = 3 (P= 0.44); I2 = 0%

Test for overall effect: Z= 0.81 (P= 0.42)

Experimental Control Odds ratio Odds ratio

Weight IV, Random, 95% CI IV, Random, 95% CI

0.3329 0.1849

0.6071 0.5581

1.6074 0.5414

3.0445 1.2599

1.7084 0.4779

0.4626 0.9735

0.619 0.5396

0.3567 0.8494

70.2166 0.5679

0.47 0.9811

259

192
451

35

10

54

20
119

32

18

27

18
95

269

172
441

30

10

49

20
109

34

18

28

18
98

90.1%

9.9%
100.0%

36.0%

6.6%

36.2%

11.1%
100.0%

38.3%

15.5%

34.6%

11.6%
100.0%

1.40 (0.97, 2.00)

1.84 (0.61, 5.48)
1.43 (1.02, 2.02)

4.99 (1.73, 14.42)

21.00 (1.78, 248.11)

5.52 (2.16, 14.08)

1.59 (0.24, 10.70)
5.06 (2.68, 9.57)

1.86 (0.64, 5.35)

1.43 (0.27, 7.55)

0.81 (0.26, 2.45)

1.60 (0.23, 10.95)
1.31 (0.68, 2.53)

0.01 0.1 1 10 100

Fig. 2 Pooled odds ratios in relation to not using benzodiazepines in studies aimed at withdrawal from these drugs at post-intervention.

a. Participants leaving the study were not assumed to have continued using benzodiazepines as it was not possible to calculate this.
b. Withdrawal occurred only for some participants.

Study or subgroup log (odds ratio) s.e. Total Total

Withdrawal with psychotherapy
Baillargeon et al (2003)63

Giblin & Clift (1983)66

Morin et al (2004)68

Petrovic et al (2002)69

Subtotal (95% CI)

Heterogeneity: t2 = 0.18; w2 = 4.69, d.f. = 3 (P= 0.20); I2 = 36%

Test for overall effect: Z= 3.83 (P= 0.0001)

Withdrawal with pharmacotherapy

Di Costanzo & Rovea (1992)65

Subtotal (95% CI)

Heterogeneity: not applicable

Test for overall effect: Z= 1.54 (P= 0.12)

0.01 0.1 1 10 100

Experimental Control Odds ratio Odds ratio

Weight IV, Random, 95% CI IV, Random, 95% CI

1.2192 0.5219

2.6027 0.7136

0.8242 0.4129

1.3863 0.7159

1.3863 0.9014

35 30

30 30

54 49

20 20
139 129

18 18
18 18

27.8%

18.2%

35.8%

18.2%
100.0%

100.0%
100.0%

3.38 (1.22, 9.41)

13.50 (3.33, 54.67)

2.28 (1.02, 5.12)

4.00 (0.98, 16.27)
3.90 (1.94, 7.82)

4.00 (0.68, 23.41)
4.00 (0.68, 23.41)

Fig. 3 Pooled odds ratios in relation to not using benzodiazepines in studies aimed at withdrawal from these drugs at 0.5–3 months
follow-up.

Study or subgroup log (odds ratio) s.e. Total Total

Withdrawal with psychotherapy

Baillargeon et al (2003)63

Morin et al (2004)68

Petrovic et al (2002)69

Subtotal (95% CI)

Heterogeneity: t2 = 0.14; w2 = 2.94, d.f. = 2 (P= 0.23); I2 = 32%

Test for overall effect: Z= 2.92 (P= 0.004)

0.01 0.1 1 10 100

Experimental Control Odds ratio Odds ratio

Weight IV, Random, 95% CI IV, Random, 95% CI

1.8402 0.5596

0.6624 0.4

0.9808 0.7217

35

54

20
109

30

49

20
99

31.3%

47.2%

21.5%
100.0%

6.30 (2.10, 18.86)

1.94 (0.89, 4.25)

2.67 (0.65, 10.97)
3.00 (1.43, 6.28)

Fig. 4 Pooled odds ratios in relation to not using benzodiazepines in studies aimed at withdrawal from these drugs at 12 months
follow-up.
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Subgroup and meta-regression analyses

At post-intervention assessment significant differences were found
in subgroup analyses comparing type of intervention (P= 0.002)
and underlying pathology (P= 0.005) but not setting (P= 0.09;
Table DS4). Similarly, meta-regression analyses revealed a
significant association between effect sizes and type of intervention
(P= 0.007) and underlying pathology (P= 0.01), but not setting
(P= 0.21; Table 1). Higher odds of not using benzodiazepines were
found in studies employing supervised withdrawal and
psychotherapy compared with withdrawal and a prescribing
intervention or supervised withdrawal with pharmacotherapy,
and also in studies aimed at people with insomnia compared with
anxiety, mixed or unreported diagnoses. A joint test of covariates
in a multivariate meta-regression analysis showed there was a
significant association of at least one of these variables with effect
sizes (P= 0.02). However, neither variable was independently
associated with between-study heterogeneity after adjusting for
multiple comparisons (P= 0.20 for intervention; P= 0.54 for
underlying pathology; Table 2).

At 0.5–3 months follow-up it was not possible to detect any
significant between-group differences in mean effect sizes in
subgroup analyses (P= 0.98 for type of intervention, underlying
pathology and setting; Table DS4). A limited number of
studies precluded subgroup analysis at 12 months follow-up
and meta-regression analyses at 0.5–3 months and 12 months
follow-up.

Sensitivity analyses and publication bias

Sensitivity analyses revealed the same pattern of results at all time
points (online Table DS5). There was no evidence of publication
bias in any analysis bar one: a subgroup analysis of studies in care
home and in-patient settings at post-intervention (P= 0.003).
When data were adjusted using a trim and fill method, reduced

odds of not using benzodiazepines were found in these settings,
although this was not significant (OR = 0.81, 95% CI 0.39–1.66,
z=70.59, P= 0.56).

Meta-analysis: prescribing interventions

Odds of not using benzodiazepines

At post-intervention three studies did not appear to adjust for
clustering at the individual level for the outcome of interest.74,75,78

All used care homes as the unit of randomisation and so an ICC of
0.057 was used to estimate the design effect as this has been
reported in a study of benzodiazepine prescribing in care homes.80

As shown in Fig. 5, significantly higher odds of not using
benzodiazepines were found with multifaceted prescribing inter-
ventions. The average effect of treatment at post-intervention
was to make the odds of not using benzodiazepines 1.37 times
higher for multifaceted interventions (95% CI 1.10–1.72,
P= 0.006, NNT = 15) compared with control interventions. In
contrast, the odds were lower for single-faceted interventions in
comparison with control interventions (OR = 0.87, 95% CI
1.07–1.73, P= 0.27, NNT =755). It was not possible to examine
the longer-term effectiveness of multi- and single-faceted prescribing
interventions as no study assessed outcomes at 0.5–3 months or
12 months follow-up.

Subgroup and meta-regression analyses

Significant differences were found in subgroup analyses comparing
type of intervention (P= 0.007) but not setting (P= 0.10; see
Table DS4). It was not possible to examine subgroup differences
with respect to underlying pathology as studies rarely reported
these data. Meta-regression analyses similarly showed a significant
association between effect sizes and type of intervention
(P= 0.04), but not setting (P= 0.20; Table 1). The odds of not
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Table 1 Random effects univariate meta-regression analyses at post-intervention

Regression

coefficient (s.e.) 95% CI Pa Adjusted R2 (%)b I2 (%)c

Withdrawal studies (n= 10)

Intervention (0 withdrawal with pharmacotherapy/prescribing

intervention, 1 withdrawal with psychotherapy) 1.28 (0.36) 0.45 to 2.11 0.007 100.00 0.00

Underlying pathology (0 anxiety/mixed/not reported,

1 insomnia) 1.04 (0.32) 0.30 to 1.78 0.01 100.00 0.00

Setting (0 care home/in-patient, 1 community/out-patient) 0.82 (0.60) 70.55 to 2.20 0.21 5.49 47.68

Prescribing studies (n= 8)

Intervention (0 multiple intervention, 1 single intervention) 70.45 (0.17) 70.87 to 70.04 0.04 100.00 0.00

Underlying pathology (0 anxiety/mixed/not reported,

1 insomnia)

UC UC UC UC UC

Setting (0 care home, 1 community) 0.27 (0.19) 70.19 to 0.73 0.20 57.39 0.00

UC, unable to calculate as these data were rarely reported in prescribing studies.
a. Values of P adjusted for multiple testing using a Monte Carlo permutation test (with 1000 permutations).
b. Percentage proportion of between-study variance explained by the variable.
c. Percentage proportion of residual variation due to heterogeneity.

Table 2 Random-effects multivariate meta-regression analyses at post-intervention

Adjusted Pa F P for joint testb Adjusted R2 (%)c I2 (%)d

Withdrawal studies (n= 10)

Intervention 0.20 6.87 0.02 100.00 0.00

Underlying pathology 0.54

a. Values adjusted for multiple testing using a Monte Carlo permutation test (with 1000 permutations).
b. Joint test with Knapp–Hartung modification of all covariates significant at P<0.05 in univariate meta-regression.
c. Percentage proportion of between-study variance explained by the variable.
d. Percentage proportion of residual variation due to heterogeneity.
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using benzodiazepines were higher for multifaceted prescribing
interventions (in comparison with control interventions) than
for single-faceted interventions (in comparison with control
interventions).

Sensitivity analyses and publication bias

The same pattern of results was found in sensitivity analyses
at post-intervention (Table DS5). There was no evidence of
publication bias.

Discussion

The odds of not using benzodiazepines were significantly higher
for supervised withdrawal with psychotherapy in comparison with
control interventions in the short term. Number needed to treat
analyses indicated that 1 additional person would not use
benzodiazepines for every 3 receiving supervised withdrawal with
psychotherapy rather than the control intervention. The beneficial
effects of supervised withdrawal with psychotherapy were
maintained at 0.5–3 months and 12 months follow-up. However,
evidence was weakened by non-significant but moderate hetero-
geneity in effect sizes: 95% prediction intervals suggested that
supervised withdrawal with psychotherapy might not always be
effective in individual settings at these two follow-up points.

Few studies examined both short-term and long-term
effectiveness of withdrawal with a prescribing intervention. In
two studies there was evidence that the odds of not using
benzodiazepines were significantly higher for withdrawal with a
prescribing intervention in comparison with control interventions
in the short term, although the magnitude of this effect was small,
as demonstrated by an NNT of 13. These results should be
interpreted with caution given the small number of studies
included in the analysis. No conclusion could be drawn with
respect to long-term effects owing to a lack of studies. There
was little evidence to support the use of supervised withdrawal
with pharmacotherapy compared with control interventions in
the short term. The NNT analyses indicated that 1 additional
person would not use benzodiazepines for every 20 receiving

supervised withdrawal with pharmacotherapy rather than the
control intervention at post-intervention. Again, it was not
possible to draw any conclusion with respect to longer-term effects
owing to a lack of studies. There was evidence that multifaceted
interventions aimed at changing prescribing (and hence benzo-
diazepine use) were effective at significantly increasing the odds
of not using benzodiazepines in comparison with control inter-
ventions in the short term. However, the magnitude of this effect
was small. The NNT analyses indicated that 1 additional person
would not use benzodiazepines for every 15 treated with multi-
faceted interventions rather than the control intervention at
post-treatment. It was not possible to detect evidence that
single-faceted interventions increased the odds of not using
benzodiazepines compared with control interventions. However,
this may in part be due to the smaller number of available studies,
thus these results should be interpreted with caution. No study
examined longer-term effects of interventions aimed at changing
prescribing.

Comparisons with other studies

The finding that supervised withdrawal with psychotherapy was
more effective than other withdrawal interventions in the short
term is consistent with previous meta-analyses.18,20 Evidence that
withdrawal with a prescribing intervention may also be effective in
reducing benzodiazepine use, albeit to a small degree, is also
consistent with other meta-analyses.18–20 The lack of evidence to
support the use of supervised withdrawal with pharmacotherapy
compared with control interventions is in accord with one study,18

but not another.20 However, the latter study only reported
significantly higher discontinuation rates for the augmentation
of withdrawal with imipramine, but not other pharmaceutical
agents, in comparison with control interventions. No study in
the current meta-analysis examined withdrawal with imipramine.
Multifaceted interventions aimed at changing benzodiazepine
prescribing were found to be more effective at increasing the odds
of not using benzodiazepines in comparison with single-faceted
interventions. This is consistent with the conclusions of a previous
non-systematic review.25 The fact that multifaceted prescribing
interventions comprised education and medication review in
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Fig. 5 Pooled odds ratios in relation to not using benzodiazepines in studies aimed at changing benzodiazepine prescribing (and hence
use of these drugs) at post-intervention.

a. Those leaving this study were assumed to have continued using benzodiazepines (for all other studies this was not possible to calculate).
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four out of five studies is also in accord with previous reviews
which concluded that these components of the interventions were
the most beneficial for reducing drug use.23,24

Although direct comparisons were not made between studies
of younger v. older people (as this was beyond the scope of this
review), similarities were found between our findings in older
people and those of previous meta-analyses in adults of any age.
These similarities suggest that interventions aimed at reducing
benzodiazepine use (through withdrawal or benzodiazepine
prescribing strategies) may be as applicable to older people as they
are in wider populations. The exception may be interventions
involving supervised withdrawal with pharmacotherapy, which
may in part be related to the type of pharmaceutical compound
used.

Limitations of the study

First, the small number of studies (particularly at follow-up)
limited the strength and reliability of the conclusions that could
be drawn about the effectiveness of interventions for reducing
benzodiazepine use. Second, subgroup and meta-regression
analyses examined whether any between-study heterogeneity
could be explained by the type of intervention, underlying
pathology or setting. It was not possible to examine the
moderating effect of underlying pathology on effect sizes in
prescribing studies as this was rarely reported. In addition,
although significant associations were found between effect sizes
and type of intervention and underlying pathology in some
analyses, the possibility that another moderating variable might
have been responsible for these differences cannot be ruled out.
Furthermore, results should be interpreted with caution owing
to small study numbers and the fact that associations across
studies may not be the same as those within studies.81 Third,
although there was evidence of publication bias in one subgroup
analysis alone, the inclusion of unpublished data or data from
controlled trials (rather than solely from RCTs) may have altered
pooled odds ratios and hence conclusions drawn in the current
meta-analysis. Fourth, two studies examined withdrawal within
the context of a multifaceted prescribing intervention;
consequently, the exact mechanism of change or ‘active ingredient’
in these studies is unknown. Finally, a conservative approach to
data extraction was adopted following a previous meta-analysis,18

whereby all patients who left the study were assumed to have
continued using benzodiazepines. This assumption might not
always have applied to this group, and so results may be overly
conservative. In addition, it was not possible to use this approach
for all studies as some did not report withdrawal rates specifically
for patients using benzodiazepine. The majority of studies in
which this conservative approach could not be used were those
that targeted changing benzodiazepine prescribing. As a result,
different conclusions may have been drawn about the effectiveness
of multi- v. single-faceted prescribing interventions for reducing
benzodiazepine use had this occurred.

Clinical and research implications

Despite these limitations, there are a number of clinical and
research implications of our findings. In two studies examining
benzodiazepine dependence in older people, 43% of those taking
these drugs considered themselves to be addicted,10 whereas 9.5%
were found to meet DSM-IV criteria for benzodiazepine
dependence.82 In the current meta-analysis, all bar one of the
psychotherapy studies reported addressing coping with
dependency/withdrawal symptoms, together with underlying
pathology (e.g. insomnia or anxiety). Few details were provided

about the ‘psychological consulting’ intervention, but it is likely
that this addressed similar issues. In contrast, these factors were
not reported to have been addressed in withdrawal with pharmaco-
therapy studies. It is not possible from this meta-analysis to
determine whether beneficial treatment outcomes were
attributable to addressing the interpretation and experience of
withdrawal symptoms, underlying pathology, or both. However,
an RCT conducted in younger and older adults reported no
difference in benzodiazepine discontinuation rates between
gradual withdrawal alone and gradual withdrawal plus CBT
specifically targeted at dependency/withdrawal rather than
underlying pathology.37,83 This suggests that the key mechanism
of change in psychotherapy interventions might be targeting
underlying pathology rather than dependency and withdrawal
issues.

In addition to examining potential mechanisms of change
further, future studies could explore possible moderators of
treatment response in older people. In particular, the results of
the subgroup and meta-regression analyses suggest that type of
intervention and underlying pathology could be examined. The
results further suggest that a factorial design nested within an
RCT, such as underlying pathology (insomnia v. anxiety) by type
of intervention (withdrawal with psychotherapy v. withdrawal
with pharmacotherapy), might be invaluable in addressing this
issue. The findings of this meta-analysis also highlight the need
for more studies aimed at establishing the long-term effectiveness
of specific interventions for reducing benzodiazepine use in older
people. In addition, studies could explore withdrawal with other
pharmaceutical agents such as imipramine, together with optimal
benzodiazepine tapering schedules, given that little is known
about this in adults of any age,84,85 let alone older people. Further-
more, they could examine economic evaluations of augmented
withdrawal and multifaceted prescribing interventions to determine
whether improvements in clinical outcomes are outweighed by the
costs of implementing such interventions in clinical practice.
Although relatively small increases in cost-effectiveness have been
reported for withdrawal alone v. withdrawal with psychotherapy
in an RCT involving adults of any age,86 little is known about this
in older people.

Finally, the results of the meta-analysis imply that a multi-
strategy approach incorporating both supervised withdrawal with
psychotherapy and multifaceted prescribing interventions, with
‘buy-in’ from both prescribers and patients, as highlighted in a
recent review,27,87 could be most beneficial for reducing benzo-
diazepine use in older people. Two studies in the current meta-
analysis examined withdrawal alone combined with multifaceted
prescribing interventions.70,72,73 However, no study to date has
explored whether combining supervised withdrawal with
psychotherapy (targeted at patients) and multifaceted prescribing
interventions such as education, medication review and audit/
prescribing feedback (targeted at physicians, healthcare staff and
patients) could improve clinical outcomes in older people in
comparison with either approach alone. With benzodiazepine
prevalence rates remaining high in older people, there is clearly
a need for further exploration of combinations of interventions
that are most effective at reducing benzodiazepine use in this
population.

Clinical recommendations

Evidence reviewed here, albeit limited, suggests that a number of
strategies might be beneficial in assisting older people to withdraw
from benzodiazepines: first, medication review and consultation,
together with provision of a withdrawal schedule and education
about benzodiazepine use (for both those taking and those
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prescribing benzodiazepines); and second, provision of a
supervised withdrawal schedule augmented with psychotherapy
(mainly aimed at addressing underlying pathology). Although
higher odds of not using benzodiazepines were found with the
latter strategy, pragmatic reasons (such as access to psycho-
therapy) may mean that the former strategy is initially preferred
within a stepped care approach.
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