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ABSTRACT
Aims To assess the effectiveness of current treatment approaches to assist benzodiazepine discontinuation.
Methods A systematic review of approaches to benzodiazepine discontinuation in general practice and out-patient
settings was undertaken. Routine care was compared with three treatment approaches: brief interventions, gradual
dose reduction (GDR) and psychological interventions. GDR was compared with GDR plus psychological interventions
or substitutive pharmacotherapies. Results Inclusion criteria were met by 24 studies, and a further eight were
identified by future search. GDR [odds ratio (OR) = 5.96, confidence interval (CI) = 2.08–17.11] and brief interventions (OR = 4.37, CI = 2.28–8.40) provided superior cessation rates at post-treatment to routine care. Psychological
treatment plus GDR were superior to both routine care (OR = 3.38, CI = 1.86–6.12) and GDR alone (OR = 1.82,
CI = 1.25–2.67). However, substitutive pharmacotherapies did not add to the impact of GDR (OR = 1.30, CI = 0.97–
1.73), and abrupt substitution of benzodiazepines by other pharmacotherapy was less effective than GDR alone
(OR = 0.30, CI = 0.14–0.64). Few studies on any technique had significantly greater benzodiazepine discontinuation
than controls at follow-up. Conclusions Providing an intervention is more effective than routine care. Psychological
interventions may improve discontinuation above GDR alone. While some substitutive pharmacotherapies may have
promise, current evidence is insufficient to support their use.
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INTRODUCTION
Despite widespread concern over the dependence produced by the sustained use of benzodiazepines, long-term
prescription continues to be common [1]. In one study,
84% of 3234 benzodiazepine users identified in a study of
15 general practices were still using them 8 months later
[2], and in the 1996 Australian National Health Survey
[3], 58% of the 359 300 benzodiazepine users had been
taking them for at least 6 months.
A qualitative study of benzodiazepine users identified
that continued use of benzodiazepines was often related
to feeling addicted within a short period of time of commencing, both because of adverse symptoms when they
tried to stop them and because they had come to rely
on them [4]. This finding supports earlier work that
identified a range of symptoms that can occur when

benzodiazepines are ceased [5]. Acknowledgement of the
high risk of benzodiazepine dependence prompted the
development of treatments to assist patients to reduce or
cease benzodiazepine use. Strategies included general
practitioners (GPs) sending letters to patients recommending that they reduce their use of benzodiazepines
[6], gradual dose reduction (GDR) regimens [7], prescription of substitutive medication [8] and provision of psychological intervention in addition to GDR [9]. While
these studies established the potential to engage patients
in dose reduction regimens, ongoing prescription of
benzodiazepines remains common, particularly when
patients are elderly, benzodiazepine use is long-standing
or prescriptions were initiated by another doctor [4].
A meta-analysis by Oude Voshaar et al. [10] reported
that providing a targeted intervention was more effective than routine care, and that both substitutive
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pharmacotherapy and psychological intervention provided an additive effect to GDR alone. Their review
included both in-patient and out-patient settings. The
degree of control over reductions in an in-patient setting
means that in-patient studies offer little information on
effective strategies for benzodiazepine reduction in situations where it is most commonly needed—general practices or out-patient clinics. A Cochrane collaboration
review by Denis et al. [11] also examined substitutive
pharmacotherapy, but very stringent inclusion criteria
resulted in only eight studies being reviewed. A review is
needed that focuses upon general practice or out-patient
settings and adopts less restrictive criteria with greater
clinical relevance, while retaining a focus on sound, randomized controlled trials (RCTs).
The current study aims to establish: (i) whether
targeted intervention for benzodiazepine cessation in
general practice or out-patient settings assists more
patients to stop using them than routine care and (ii)
whether adjunctive treatment is more effective than GDR
alone. An assessment of the quality of the reviewed
papers in relation to Consolidated Standards of Reporting
Trials (CONSORT) criteria [12] is also reported.
METHOD
Identification of relevant publications
A systematic search of PsycLIT (1840–2005), MEDLINE
(1966–2005) and EBASE (drugs and pharmacology)
(1990–2005) was undertaken, to identify studies that
evaluated the effectiveness of treatments for cessation of
benzodiazepine use. Search terms (abuse or dependen* or
addiction or overuse or misuse or chronic or long-term or
cessation or withdraw* or reduc* or discontinu* or taper*
or cutting) and (benzodiaz* or nitrazepam or temazepam
or triazolam or flunitrazepam or midazolam or zopiclone
or zolpidem or oxazepam or alprazolam or diazepam or
lorazepam or clobazam or bromazepam or clonazepam or
minor tranquil* or sedative* or hypnotic* or anxiolytic* or
psychotropic*) and (random* or RCT) in the title, identified 278 papers. An additional 53 papers were identified
from journal citations, and a future search conducted
in 2007 found a further 16.
Inclusion criteria
The first and third authors undertook a two-phase
process to determine the articles included in the metaanalysis. Both reviewed the studies independently and
excluded any that were unrelated to benzodiazepine cessation, or were not RCTs. An agreement of 94% was
achieved, with disagreements resolved by reviewing the
full paper jointly (4%) or by adjudication by the second
author (2%). Studies were included if they compared an

adjunctive treatment with either routine care or GDR,
and participants were out-patients who had used benzodiazepines continuously for 3 months or longer prior to
the commencement of the study. Trials had at least 10
participants in each condition at baseline, and reported
information had to allow calculation of cessation rates
for each condition based on intention to treat. Agreement
of 100% was achieved for the judgement that a study met
inclusion criteria.

Quality of research studies
Based on the work of Moyer, Finney & Swearingen [13]
and CONSORT criteria [12], a template and scoring
system was developed to measure the methodological
quality of studies included in the meta-analysis. The
18-item scale (described in Table 1) comprised four
domains relating to: (i) patient sampling and description;
(ii) treatment provision and specification; (iii) follow-up
points and outcome; and (iv) research design. Each item
was weighted to reflect its potential impact on treatment
effects, giving total scores of 0–45. This total formed a
methodological quality score (MQS) analogous to that
developed by Miller & Wilbourne [14] for analysis of trials
on treatment for alcohol problems. The current quality
assessment represents an extension of criteria presented
by Denis et al. [11], which were published subsequent to
our adoption of the current criteria. Their assessment of
quality included blinding, attrition bias, detection bias
and presentation of an intention-to-treat analysis. The
only criterion of Denis et al. [11] that we omitted was
independence of allocations, which was a feature of few
included studies. Denis et al. did not calculate an overall
quality score.
Quality ratings were undertaken independently by the
first three authors, with the first and second authors
reviewing studies and their ratings subsequently to derive
a consensus.

Statistical methods
Proportions of participants ceasing benzodiazepine use
in each condition were the key outcome variables, as the
goal of dose reduction is complete cessation. Intentionto-treat data were used to derive cessation rates at
post-treatment and follow-up. The first post-treatment
assessment was designated ‘post-treatment’ and second
or subsequent assessments were regarded as ‘follow-up/
s’. Data were entered into the Cochrane Collaboration
Review Manager software (RevMan version 4.2) [15],
and fixed-effect Mantel–Haenszel odds ratios (ORs)
and 95% confidence intervals (CIs) were calculated for
cessation rates at post-treatment and follow-up.
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Table 1 Methodological quality scale.
No. of studies
Variable
Patient sampling and description
1. Number approached to participate
2. Number of initial participants
3. Dropouts over the study
4. Follow-up rates (over 3 months)

5. Fulfilling formal BZ dependence criteria/degree of
dependence symptoms
6. Initial BZ dose/duration of BZ use
7. Assessed presence of co-occurring disorders
Treatment provision and specification
8. Manuals/protocols used to guide treatment

9. Treatment implementation/ adherence to protocol
assessed

Score

Scoring criteria

n = 32

(%)

1
1
1
2
2
3
4
5
6
1
2
1
2
1
2

Overall
Overall
Overall
By condition
70%+
75%+
80%+
85%+
90%+
One or both overall
One or both by condition
One or both overall
One or both by condition
Partial/overall data only
Fully by condition

13
32
3
29
1
1
2
2
18
–
4
5
25
16
4

(40)
(100)
(9)
(91)
(3)
(3)
(6)
(6)
(56)
–
(13)
(16)
(78)
(50)
(13)

1
2
3
1
2

Written instructions—overall treatment
Written protocol—sessional aspects/time
Fully manualized treatment of sessions
Any test of adherence (checklist by therapist)
Independent assessment of treatment session
content
Detailed independent check, e.g. reviewing
transcripts or tapes or direct observation

17
6
4
2
2

(53)
(19)
(13)
(6)
(6)

3

(9)

3
Follow-up points and outcome variables
10. Maximum duration over which change is
measured
11. Duration off BZ reported

12. Corroboration of self-reports (post-treatment)

13. Corroboration of self-reports (follow-up)

14. Number BZ free at post-treatment
15. Number BZ free at follow-up
Research design
16. Additional treatment
17. Data collectors not affiliated with treatment
18. Data collectors unaware of patient treatment
condition

7
8
9
3

(22)
(25)
(28)
(9)

2
1
2
3
4
1
2
3
4
1
2
1
2

= 3 months
= 6 months
= 12 months
Some indication, e.g. post- and follow-up or
numbers participating
Continuous assessment
Collateral
Pill count
Urine/blood screen
Multiple
Collateral
Pill count
Urine/blood screen
Multiple
Overall
By condition
Overall
By condition

9
6
–
17
1
2
–
5
1
–
32
–
17

(28)
(19)
–
(53)
(3)
(6)
–
(16)
(3)
–
(100)
–
(53)

1
2
2
2

Overall
By condition
Information provided
Information provided

–
1
4
15

–
(3)
(13)
(47)

1
2
3
1

BZ: benzodiazepine.
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RESULTS

Meta-analyses

Included studies

Table 3 provides ORs and CIs for the included studies. The
current meta-analyses either compared treatment with
routine care or compared a more intensive with a less
intensive treatment. Oude Voshaar et al. [16] compared
routine care, GDR and GDR plus cognitive-behaviour
therapy (CBT). The current paper split these data into
three comparisons (routine versus GDR, and CBT versus
both routine care and GDR). Two studies compared more
than one substitutive pharmacotherapy with gradual
data alone. In these cases, results for the substitutive
pharmacotherapies were combined, to avoid double entry
of the study in the analysis [17,18]. As Table 3 shows,
the combination of medication conditions in those two

Initial scanning of 331 papers identified by the literature
search resulted in 108 potentially relevant trials (Fig. 1),
24 of which met inclusion criteria. An additional eight
trials were identified by future searches from these 24
studies.
Participant characteristics
Information on participants was highly variable across
studies. No systematic associations were detected
between outcomes and participants’ age, gender or duration of use. Participant details are reported in Table 2.

278 articles identified in database search
53 from reference lists

223 articles excluded – not RCTs or BZ
cessation

A total of 108 potentially relevant RCTs
identified (up to September 2005) and
screened for inclusion criteria

84 articles excluded
11 - multiple papers same study
15 - study not conducted in an
outpatient setting, or participant
numbers ≤10
26 - participants not prescribed
benzodiazepines prior to study, had
already ceased benzodiazepine or
benzodiazepines prescribed for < 3
months
7 - compared different forms of the
same treatment
7 - did not provide intention to treat
group allocation
18 - did not provide cessation rates per
group.

24 RCTs eligible for inclusion in metaanalysis

Future search undertaken
5 articles excluded - not RCTs or BZ
cessation
2 articles - multiple papers same study
1 article excluded - did not provide
cessation rates per group
8 additional RCTs included in meta-analysis

32 RCTs included in meta-analysis were classified according to the type of treatment
provided
3 - Brief intervention vs routine care (individuals randomised)
2 - Brief intervention vs routine care (practices randomised)
1 - Gradual dose reduction vs routine care*
3 - Psychological treatment vs routine care*
7 - GDR + Psychological interventions vs GDR*
17 - GDR + Substitutive pharmacotherapy vs GDR
1 - GDR + Psychological vs Abrupt Withdrawal + Psychological
* Oude Voshaar et al. (16) was included in three categories
Figure 1 Progress through stages of the meta-analysis. BZ: benzodiazepine; GDR: gradual dose reduction; RCT: randomized controlled trial
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Table 2 Participants, duration of withdrawal and treatment-setting.

Author
Comparison of treatment with routine care (RC)
Brief intervention versus RC
Individuals randomized
Bashir et al. [19]
Heather et al. [20]
Vicens et al. [21]
Practices randomized
Gorgels et al. [22]
Niessen [23]
Gradual dose reduction (GDR) versus RC
Oude Voshaar et al. [16]
Psychological interventions versus RC
Giblin & Clift [24]
Jones [25]
Oude Voshaar et al. [16]
GDR versus GDR plus additional treatment
GDR plus psychological interventions (PI)
Baillargeon et al. [26]
Gosselin et al. [27]
Morin et al. [28]
Otto et al. [29]
Oude Voshaar et al. [16]
Spiegel et al. [30]
Vorma et al. [31]
GDR plus gradual substitutive pharmacotherapy
Ashton et al. [33]
Di Costanzo & Rovea [34]
Garfinkel et al. [35]
Hantouche [36]
Lader & Olajide [37]
Lader et al. [38]
Mercier-Guyon et al. [39]
Morton & Lader [40]
Nakao et al. [41]
Rickels et al. [18]
Schweizer et al. [42]
Tyrer et al. [43]
Udelman & Udelman [44]
Zitman & Couvee [45]
GDR plus abrupt substitutive (AS) pharmacotherapy
Cantopher et al. [46]
Lemoine et al. [47]
Abrupt withdrawal (AW) plus AS pharmacotherapy
Cialdella et al. [17]
GDR plus PI versus AW plus PI
Sanchez-Craig et al. [48]

Mean age

Women

Mean years
of use

62
69
–

62%
77%
–

14
13
–

–
–
–

GP
GP
GP

63
–

72%
73%

–
–

–
–

GP
GP

63

71%

13

28

GP

71
–
63

–
79%
69%

9
13

PC
PC
28

GP
GP

67
50
63
38
63
38
40

59%
59%
48%
67%
71%
81%
45%

13
7
19
–
13
2
7

56
84
70
49
28
6.5b
PC

OC
GP
OC
OC
GP
OC
AC

42
–
69
44
39
45
41
46
59
47
47
–
42
56

61%
–
74%
72%
58%
68%
–
67%
67%
51%
52%
–
52%
72%

10
–
–
–
8
–
–
–
11
7b
5
10c
–
6b

28
–
42
30
28
–
14
42
56
42
28
56
–
–

PsC
PsC
PsC
GP
PsC
PsC
GP
BC
OC
PhC
PhC
OC
MC
GP

46
48

71%
69%

10
4a

70
28

PsC
PsC

54

58%

–

0

PhC

41

50%

6c

PC

OC

Withdrawal

Out-patient
setting

GP: general practice; OC: out-patient clinic; PsC: psychiatric clinic; PhC: pharmacotherapy clinic; BC: benzodiazepine clinic; MC: multi-centre; AC:
addiction clinic; PC: patient controlled. aCurrent episode; baverage; cmedian.

trials did not affect outcomes substantially, as quit rates in
those conditions were very similar.
Comparison of treatment with routine care
Three categories of comparisons between treatment and
routine care were found, as follows.

Brief intervention versus routine care. Studies in this category involved a general practitioner (GP) sending a letter
to patients who had received repeat prescriptions for 3
months or more, outlining the need to reduce benzodiazepine use. Some studies also mailed a booklet that provided advice on self-help strategies. Three studies that
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Vorma et al. [31]

Spiegel et al. [30]

Oude Voshaar et al. [16]

Otto et al. [29]

Morin et al. [28]

Gosselin et al. [27]

GDR plus additional treatment versus GDR
GDR plus PI
Baillargeon et al. [26]

Oude Voshaar et al. [16]

Jones [25]

Psychological interventions (PI) versus RC
Giblin & Clift [24]

Gradual dose reduction (GDR) versus RC
Oude Voshaar et al. [16]

Niessen [23]

Practices randomized
Gorgels et al. [22]

Vicens et al. [21]

Heather et al. [20]

Comparison of treatment with routine care
Brief intervention (BI) versus routine care (RC)
Individuals randomized
Bashir et al. [19]

Author

Table 3 Study outcomes.

GDR + PI
GDR
GDR + PI
GDR + non-specific
GDR + PI
GDR
GDR + PI
GDR
GDR + PI
GDR
GDR + PI
GDR
GDR + PI
GDR

GDR + PI
RC
GDR + PI
RC
GDR + PI
RC

GDR
RC

GP letter
RC
GP letter
RC

GP BI + self-help booklet
No intervention
Offer of short consultation
GP letter
RC + assessment
BI
RC

Design/treatments

35
30
31
30
27
25
17
16
73
73
11
10
39
37

10
10
112
115
73
34

73
34

2595
1821
1395
7532

51
58
98
93
93
73
66

Intent to
treat n

9
3
10
9
6
29
2

26
11
23
11
23
12
13
4
33
37
9
8
5
10

7
1
21
11
33
5

37
5

536
183
107
314

n

74%
37%
74%
37%
85%
48%
76%
25%
45%
51%
82%
80%
13%
27%

70%
10%
19%
10%
45%
15%

51%
15%

21%
10%
8%
4%

18%
5%
10%
10%
6%
40%
3%

%

4.99*
(1.73–14.42)
4.97*
(1.66–14.84)
6.23*
(1.66–23.32)
9.75*
(1.98–47.94)
0.80
(0.42–1.54)
1.13
(0.13–9.94)
0.4
(0.12–1.30)

21.00*
(1.78–218.10)
2.18*
(1.00–4.77)
4.79*
(1.67–13.74)

5.96*
(2.08–17.11)

2.33*
(1.95–2.79)
1.99*
(1.58–2.50)

21.09*
(4.78–92.97)

3.93*
(1.00–15.41)
1.60
(0.62–4.16)

9
4
7
12

22
10
20
9
16
13
10
7a

33
5

6
1

33
6

n

82%
40%
18%
32%

63%
33%
65%
30%
59%
52%
59%
44%

45%
29%

60%
10%

45%
9%

%

Ceased use

Ceased use
OR
(95% CI)

Follow-up

Post-treatment

6.75
(0.93–49.23)
0.46
(0.16–1.33)

3.38*
(1.22–9.41)
4.24*
(1.45–12.40)
1.34
(0.45–4.02)

4.79*
(1.67–13.74)

13.5*
(1.20–152.21)

OR
(95% CI)

31

32

23

19

33

24

30

23

18

19

24

19

19

19

18

Quality
score
MQS/45

18
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GDR + PI
AW + placebo + PI

AW + AS Homeogene
AW + AS Sedatif
AW + placebo

GDR + AS propranolol
GDR
GDR + AS cyamemazine
GDR

GDR + buspirone
GDR + placebo
GDR + carbamazepine
GDR + placebo
Period 1
GDR + melatonin
GDR + placebo
GDR + aspartate
GDR + placebo
GDR + buspirone
GDR + placebo
GDR + Alpidem
GDR + placebo
GDR + captodiamine
GDR + placebo
GDR + buspirone
GDR + placebo
GDR + paroxetine
GDR
GDR + trazodone
GDR + sodium valproate
GDR + placebo
GDR + carbamazepine
GDR + placebo
GDR + dothiepin
GDR + placebo
GDR + buspirone
GDR + placebo
GDR + paroxetine
GDR + placebo

23
19

15
20
26

15
16
84
84

18
16
69
75
13
11
13
12
40
41
12
12
22
23
41
19
18
27
28
41
46
36
36
70
129

11
12
18
18

9
11

10
12
13

4
11
63
75

11
4
55
61
5
6
4
9
40
41
6
6
10
4
23
11
4
18
13
11
17
21
17
32
47

6
11
15
14

39%
58%

67%
60%
50%

27%
69%
75%
89%

61%
25%
80%
81%
38%
55%
31%
75%
100%
100%
50%
50%
46%
17%
56%
58%
22%
67%
46%
27%
37%
58%
47%
46%
36%

55%
92%
88%
78%

2.14
(0.62–7.37)

1.69
(0.60–4.74)

0.17
(0.030.78)
0.36
(0.15–0.84)

2.31
(0.77–6.88)
0.63
(0.25–1.56)
1.56
(0.62–3.97)
1.47
(0.81–2.65)

1.00
(0.20–4.95)
3.96*
(1.01–15.52)
4.58*
(1.35–15.55)a

4.71*
(1.08–20.63)
0.9
(0.39–2.06)
0.52
(0.10–2.66)
0.15
(0.03–0.86)
Not estimable

0.11
(0.01–1.16)
1.43
(0.27–7.55)

5
8

56
55

7
12

16
11
5
14
11

14
10

6
11

22%
42%

67%
66%

10%
9%

39%
58%
28%
27%
37%

78%
63%

55%
92%

2.62
(0.68–10.06)

1.08
(0.41–2.89)

1.66
(0.57–4.85)

2.13
(0.67–6.72)b

2.10
(0.47–9.44)

0.11
(0.01–1.16)

32

11

29

25

24

19

12

19

18

8

12

17

13

13

23

18

12

29

*Odds ratios significant, P < 0.05. aAdditional treatment provided control group during follow-up; bdata collapsed—comparison substitutive pharmacotherapy and gradual reduction. CI: confidence interval; GP: general practitioner;
MQS: methodological quality score; OR: odds ratio.

GDR plus PI versus AW plus PI
Sanchez-Craig et al. [48]

Abrupt withdrawal (AW) plus AS pharmacotherapy
Cialdella et al. [17]

Lemoine et al. [47]

GDR plus abrupt substitutive (AS) pharmacotherapy
Cantopher et al. [46]

Zitman & Couvee [45]

Udelman & Udelman [44]

Tyrer et al. [43]

Schweizer et al. [42]

Rickels et al. [18]

Nakao et al. [41]

Morton & Lader [40]

Mercier-Guyon et al. [39]

Lader et al. [38]

Lader & Olajide [37]

Hantouche [36]

Garfinkel et al. [35]

Di Costanzo & Rovea [34]

GDR plus substitutive pharmacotherapy
Ashton et al. [33]
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allocated individual patients to conditions randomly
[19–21] had a total of 532 participants. They demonstrated that brief interventions to cease benzodiazepine
use was more effective than routine care, or not raising
the issue at all (OR = 4.37, CI = 2.28–8.40). Two additional studies allocated practices randomly. They also
demonstrated that brief interventions were more effective
than routine care (OR = 2.21, CI = 1.92–2.55) [22,23].
GDR versus routine care. Only one RCT that met criteria
for inclusion in the review directly compared engagement
in a programme of GDR of benzodiazepines with routine
care [16]. It found that GDR was more effective
(OR = 5.96, CI = 2.08–17.11).
Psychological interventions versus routine care. The psychological interventions in these studies involved relaxation training, psychoeducation for benzodiazepine
withdrawal or teaching strategies to address insomnia.
Three studies totalling 354 participants [16,24,25] compared psychological interventions plus GDR with routine
care. This combination of strategies resulted in higher
benzodiazepine cessation rates than routine care (OR
3.38, CI = 1.86–6.12). Only one study with 20 participants provided follow-up data [24], which found that
benefits of the psychological intervention were maintained (OR = 13.5, CI = 1.20–152.21).
GDR versus GDR plus additional treatment
Twenty-one studies compared the effectiveness of additional treatment to GDR alone. These studies involved
either psychological interventions or substitutive pharmacotherapy (Table 3).
GDR plus psychological interventions. Seven studies with
454 participants compared psychological interventions
and GDR with GDR alone [16,26–31]. The average
reported duration of benzodiazepine withdrawal across
studies was 49 days, with a range of 6.5–84 days.
Common elements in these psychological interventions
were relaxation training, cognitive-behavioural treatment of insomnia, and in the case of multi-component
programmes, self-monitoring of consumption and symptoms, goal-setting, management of withdrawal and
coping with anxiety.
The addition of psychological interventions was
slightly more effective than GDR alone at post-cessation
(OR = 1.82, CI = 1.25–2.67), and this effect was maintained at follow-up (six studies, 308 participants,
OR = 1.88, CI = 1.19–2.97). Four of the studies demonstrated a favourable OR (58% of studies) [26–29].
Since completion of the meta-analysis, a further study
by Belleville et al. [32] has been published. That study

compared therapist-assisted use of cognitive-behavioural
bibliotherapy for insomnia and GDR with GDR alone. On
intention to treat, almost identical proportions of participants had ceased medication in each condition at posttreatment (combined: 16 of 28, 57%, GDR: 16 of 25,
64%) and at the 6-month follow-up, cessation rates had
fallen to 32% for the combined condition (nine of 28) and
52% (13 of 25) for GDR alone. It would not be appropriate to add that study to the primary meta-analysis, as that
would require that the full literature search be reapplied.
If it had been included in the analyses, the effect would
change to (OR = 1.66, CI = 1.16–2.37) at post-treatment
and (OR = 1.50, CI = 0.99–2.28) at follow-up.
GDR plus substitutive pharmacotherapy. Tables 3 and 4 list
the substitutive pharmacotherapies and ORs for all
included studies. Average duration of benzodiazepine
dose reduction was 36 days across studies, with a range of
14–70 days (Table 2). Four substitutive studies did not
provide information on duration of the withdrawal period.
The focus in this analysis was on whether the provision of additional medication would result in increased
cessation rates when compared with a GDR regimen
alone. Fourteen studies with a total of 927 participants
compared GDR plus substitutive pharmacotherapy with
GDR alone [18,33–45]. There was no additional benefit
from substitutive pharmacotherapy at post-cessation
(OR = 1.30, CI = 0.97–1.73) or follow-up (five studies,
389 participants, OR = 1.30, CI = 0.77–2.20). Three
other studies with 260 participants [17,46,47] found
that abrupt substitution of substitutive pharmacotherapy
was actually less effective than GDR (OR = 0.30,
CI = 0.14–0.64), and no more effective than abrupt
reduction alone (OR = 1.69, CI = 0.60–4.74). Only three

Table 4 Substitutive pharmacotherapy odds ratios (ORs).

Medication

OR
(95% CI)

Alpidem [38]
Aspartate [36]
Buspirone [33,37,40,44]
Carbamazepine [34,42]
Cyamemazine [47]
Dothiepin [43]
Homeogene [17]
Melatonin [35]
Paroxetine [41,45]
Propranolol [46]
Sedatif [17]
Trazodone [18]
Valproate [18]
Captodiamine [39]

0.15 (0.03–0.86)
0.90 (0.39–2.06)
0.88 (0.46–1.71)
2.00 (0.80–4.96)
0.36 (0.15–0.84)
0.63 (0.25–1.56)
2.00 (0.53–7.49)
4.71* (1.08–20.63)
1.73* (1.01–2.96)
0.17 (0.03–0.78)
1.50 (0.46–4.88)
4.47* (1.25–15.94)
4.81* (1.14–20.25)
Not estimable

*OR significant, P < 0.05. CI: confidence interval.
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substitutive pharmacotherapy studies recorded a positive
OR (21% of studies). Garkfinkel et al. [35] found that
administering melatonin in conjunction with GDR was
more effective than GDR alone in the management of
sleep problems. Nakao [41] found that the addition of
paroxetine provided a beneficial effect and Rickels et al.
[18] showed additive effects from trazodone and valproate.
GDR versus abrupt withdrawal in the context of
additional treatment
One study [49] compared a combination of psychological
treatment and either gradual reduction or abrupt withdrawal plus placebo. It found no significant difference
between these treatments at either post-treatment
(OR = 2.14, CI = 0.62–7.37) or follow-up (OR = 2.62,
CI = 0.68–10.06). In the absence of further studies,
no meta-analysis can be conducted.
Quality of studies
The proportion of studies meeting each of the MQS criteria is outlined in Table 1. Some criteria were met frequently by studies. All had to report the initial number of
participants in order to meet the inclusion criterion of
intention-to-treat analyses. Almost all also reported proportions that were benzodiazepine-free at post-treatment.
Attrition was almost always reported by condition; threequarters of studies reported at least 70% follow-up rates,
78% reported the initial benzodiazepine dose or duration
of use and 85% reported use of a treatment protocol.
On the other hand, few studies reported whether participants fulfilled dependence criteria or fully reported
potentially co-occurring disorders. Few had fully manualized sessions or independent tests of treatment fidelity;
most follow-up periods were less than 12 months and
duration of benzodiazepine cessation and extent of treatment outside the study were rarely reported. In only 45%
were data collectors blind to condition, and in just 12%
were they independent. Table 5 outlines the MQS for each
of the intervention approaches. The median MQS was 19,
and its mean was 21.0 [standard deviation (SD) = 7.1].
There was no systematic relationship between the MQS
and the size of effect. Forty-three per cent of studies with
an MQS at or above the median had a significant OR, as
did 42% scoring below the median (Table 5), and the
correlation between MQS and ORs was not significant
(NS) (r = -0.05, NS). This result provides confidence in
the results from the meta-analyses.
DISCUSSION
Interpretation of the results
This was the first study to systematically review treatment
approaches for cessation of benzodiazepine use solely

21

Table 5 Comparisons of quality score and odds ratios.
Odds Ratio
MQS significant
Comparison of Treatment with Routine Care (RC)
Brief intervention versus RC
Individuals randomised
ⱖMedian
2
<Median
1
Practices randomised
ⱖMedian
2
Gradual Dose Reduction (GDR) versus RC
ⱖMedian
1
Psychological interventions (PI) versus RC
ⱖMedian
2
<Median
1
GDR versus GDR plus additional treatment
GDR plus PI
ⱖMedian
7
GDR plus substitutive pharmacotherapy
ⱖMedian
7
<Median
10
GDR plus PI versus abrupt withdrawal plus PI
ⱖMedian
1
Total*
ⱖMedian
22
<Median
12

1
1
2
1
2
1

4
0
3
0
10
5

*Oude Voshaar et al. (16) included in three categories.

within general practice and out-patient settings. There
was substantial variability in participant numbers, types
of treatment and dose reduction regimens. Few studies
controlled for potential effects of practitioner expectancies
on assessments by having independent, blind assessors,
and few had fidelity checks that would assess the extent of
contagion between treatment conditions.
However, there are sufficient data to offer some conclusions. Despite a growth in the amount and quality of
benzodiazepine interventions and related research over
recent years, ongoing difficulties in achieving high rates
of benzodiazepine cessation are seen, reflecting the significant challenge that this objective poses. Providing
individuals with advice to cease benzodiazepine use or
with a more extensive intervention increases cessation
rates significantly in comparison with routine care. On
data available from the literature search, psychological
interventions may provide a small but significant additional benefit over GDR alone at post-cessation and at
follow-up. However, a study published after completion
of the literature search, using therapist-assisted bibliotherapy, produced negative results [12]. We await further
study to determine which psychological intervention is
more effective, and whether the intervention has to be
delivered face to face in order to make a significant added
contribution to cessation.
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Only three of the 17 studies using substitutive pharmacotherapy demonstrated greater cessation rates at
post-treatment, and no studies showed superiority from
substitutive pharmacotherapy at follow-up. Due to the
variability in medications and research designs, it was not
possible to assess conditions under which substitutive
pharmacotherapy provided a better outcome than GDR
alone. It is not clear why the existing substitutive pharmacotherapy trials did not achieve more powerful results.
The range of treatments was diverse, ranging from ones
with multiple active ingredients (e.g. Homeogene®,
Sedatif®) to agents that act directly on subclasses of the
benzodiazepine receptor (e.g. Alpidem) and others whose
mechanism of action is uncertain (e.g. Captodiamine).
Given positive effects in single studies on paroxetine
hydrochloride and trazadone, it is possible that additional
trials of specific existing medications (and of antidepressants in particular) may show stronger effects. Alternatively, it may be that current substitutive therapies do not
address completely withdrawal symptoms that are experienced when benzodiazepines are halted abruptly or
reduced over a short period, and that new compounds are
required. At present, the most conservative conclusion
for practitioners is that current evidence is insufficient to
support the prescription of adjunctive pharmacotherapy.
A previous meta-analysis by Oude Voshaar et al. [10]
that used different inclusion and exclusion criteria concurred with our observation that brief intervention was
more effective than routine care. Addition of a psychological intervention was also found to provide better
results than dose reduction alone. However, in contrast to
the current analysis, Oude Voshaar et al. [10] concluded
that substitutive pharmacotherapy was also slightly more
effective than GDR alone. The contrasting results can be
attributed primarily to both in-patient and out-patient
studies being included in the previous review, and its
inclusion of some studies that did not allow calculation of
intention-to-treat data.
Limitations to the current study include our reliance
on published data and the conservative nature of
intention-to-treat data. It is possible that additional
studies might have been included, with potential impact
on our findings, if unpublished data were included or
authors provided intention-to-treat data that were
omitted from the published paper. The assumption that
those lost to follow-up were still using benzodiazepines
may not always have been true. However, we contend
that the adopted approach was the most consistent and
defensible review strategy.

Future research
Some existing multi-component psychological interventions include aspects to both assist participants to deal

with withdrawal symptoms and address symptoms that
triggered the person’s initial prescription of benzodiazepines (e.g. insomnia [49], anxiety [50] and dysphoria
[51].
Effective coverage of these elements may well be critical to success. Further enhancement of the impact of
psychological intervention may, potentially, be obtained
by using additional strategies from treatment of other
addictive disorders. Examples include motivational
enhancement [52], cognitive therapy for excessively positive expectancies of benzodiazepines and for misattributions of withdrawal symptoms to the problem that
triggered initial prescriptions, identification of specific
high-risk situations for lapses, and application of
problem-solving to facilitate effective coping [53]. A more
comprehensive psychological intervention may have a
greater prospect of success in maintaining engagement of
participants, and achieving elimination of benzodiazepine use than simple GDR. Future research should
examine not only the impact of additional psychological
strategies, but also assess which components may be
responsible for any added effects of psychological
intervention above GDR alone.
A second area requiring research attention is the
cost-effectiveness of interventions. We are aware of only
one study that examined this issue to date [54]. One
potential approach to cessation with potential for costeffectiveness is to use stepped care [55]. For example, a
brief intervention plus GDR might be applied initially,
with additional psychological treatment being added
only in cases where the low-cost intervention is unsuccessful. Provided that further research does not replicate
the relatively poor outcomes from assisted bibliotherapy
in Belleville et al. [32], initial psychological intervention
might be provided effectively at low cost via self-help
manuals [56,57], mailed treatments [58], the internet
or CD-ROM [59], which in other problem domains have
produced results approaching those from face-to-face
treatments [60,61]. More expensive face-to-face treatments might then focus upon those who do not respond
to remotely delivered intervention, or whose features
suggest that face-to-face treatment may be needed.
However, such an approach awaits examination in controlled research designs and related economic analyses.
It would also need to address effects on the self-efficacy
and motivation of both patients and practitioners when
more intervention is required.
A third area of potential research focus is the design of
withdrawal regimens. For example, it is not currently possible to determine the ideal period over which a withdrawal regimen should be completed, as several studies
did not provide that information or used a range of
periods. Studies that compare systematically durations
of GDR are required.
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CONCLUSIONS
Evidence for the use of substitutive pharmacotherapy in
the management of benzodiazepine dependence remains
relatively weak. However, raising the issue of cessation of
benzodiazepine use systematically with every patient
who has been prescribed benzodiazepines for longer than
3 months and recommending that they gradually reduce
the benzodiazepine dosage is likely to result in better cessation rates when compared with continuation of routine
care. Linking patients with psychological assistance may
further increase the chances of ceasing use successfully.
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