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ABSTRACT

Aims To assess the effectiveness of brief interventions in primary care aimed at reducing or discontinuing long-term
benzodiazepine/Z-drug (BZRA) use. Method Systematic review of randomized controlled trials of brief interventions in
primary care settings aimed at reducing or discontinuing long-term BZRAuse in adults taking BZRAs for ≥ 3months. Four
electronic databases were searched: PubMed, EMBASE, PsycINFO and CENTRAL. The primary outcome was BZRA use,
classified as discontinuation or reduction by ≥ 25%. The Theoretical Domains Framework (TDF) was used to retrospec-
tively code behavioural determinants targeted by the interventions. The Behaviour Change Technique (BCT) Taxonomy
was used to identify the interventions’ active components. Study-specific estimates were pooled, where appropriate, to
yield summary risk ratios (RRs) and 95% confidence intervals (CIs). Pearson’s correlations were used to determine the re-
lationship between intervention effect size and the results of both the TDF and BCT coding. Results Eight studies were
included (n = 2071 patients). Compared with usual care, intervention patients were more likely to have discontinued
BZRA use at 6 months (eight studies, RR = 2.73, 95% CI = 1.84–4.06) and 12 months post-intervention (two studies,
RR = 3.41, 95% CI = 2.22–5.25). TDF domains ‘knowledge’, ‘memory, attention and decision processes’, ‘environmental
context and resources’ and ‘social influences’ were identified as having been included in every intervention. Commonly
identified BCTs included ‘information about health consequences’, ‘credible source’ and ‘adding objects to the environ-
ment’. There was no detectable relationship between effect size and the results of either the TDF or BCT coding.

Conclusion Brief interventions delivered in primary care are more effective than usual care in reducing and
discontinuing long-term benzodiazepine/Z-drug use.
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INTRODUCTION

Benzodiazepines have multiple clinical indications,
including anxiety and insomnia. Guidelines recommend
restricting benzodiazepine prescriptions to short-term use
(≤ 4 weeks) to minimize adverse outcomes, such as depen-
dence and withdrawal symptoms [1,2]. Similar recom-
mendations apply to Z-drugs (e.g. zopiclone, zolpidem), a

group of non-benzodiazepine hypnotics which are also
available to treat insomnia [3]. However, guidelines are of-
ten not adhered to, as long-term use of these medications,
which are collectively referred to as benzodiazepine recep-
tor agonists (BZRAs), persists world-wide [4,5]. Numerous
countries have reported no notable changes, or only
modest decreases, in benzodiazepine use in recent years
[6–9]. In some instances, changes in benzodiazepine
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prescribing have been offset by increased Z-drug prescrib-
ing [5,9–11] for which evidence of a more favourable risk
profile is lacking [3].

The estimated prevalence of long-term BZRA use
(> 6 months) among the general population varies
throughout countries (range = 6–15%), with the highest
prevalence reported among older people (range = 22–
55%), typically defined as ≥ 65 years [12–14]. Long-term
benzodiazepine use is one of the most commonly identified
indicators of potentially inappropriate prescribing in older
people [15–20]. This is concerning, as age-related physio-
logical changes impact on the drugs’ pharmacokinetics
and pharmacodynamics, therebymakingolder adults most
susceptible to BZRAs’ adverse effects such as falls, fractures
and cognitive impairment [21,22]. Only in recent years
have prescribing tools to assess quality use of medicines
incorporated Z-drugs (e.g. Beers criteria [23]). Hence,
comparatively fewer studies have examined potentially in-
appropriate Z-drug prescribing and associated risks
[24,25]. The ongoing issue of long-term BZRA use has
called existing guidelines into question [26]. As long-term
BZRA prescribing also occurs in middle-aged populations
(typically defined as 45–64 years) [7,27], the problem is
likely to persist for generations to come without targeted
interventions.

Various interventions aimed at discontinuing long-term
benzodiazepine use have been evaluated and, in recent
years, efforts have been made to systematically review
and pool existing evidence [28–32]. However, previous re-
search has largely overlooked Z-drugs. Previously evalu-
ated interventions range from brief interventions (i.e.
written letters, self-help information or short consultations
with health-care professionals directed towards the specific
goal of reducing or discontinuing patients’ long-term use of
the medication) to more complex interventions involving
cognitive–behavioural therapy (CBT) and pharmacological
treatment (e.g. anticonvulsants) [28–31].

An existing Cochrane reviewon interventions targeting
benzodiazepine dependence and abuse specifically
highlighted brief interventions as an area warranting fur-
ther research [33]. Brief interventions have been described
as a family of interventions which can be directed at differ-
ent target groups and vary in length, structure, media of
communication and personnel responsible for their deliv-
ery [34]. Brief interventions have been extensively
reviewed in the context of alcohol use [35] and defined as
‘in-person, time-limited efforts to provide information or
advice, increase motivation to avoid substance use, or to
teach behaviour change skills with the aim of reducing
substance use and the likelihood of experiencing negative
consequences’ [36]. Brief interventions are applicable in
targeting long-term BZRA use. For example, the stepped-
care approach (Supporting information, S1), which was
developed for treating benzodiazepine dependence,

advocates for brief intervention-based approaches before
progressing to more intensive interventions (e.g. CBT) if re-
quired [37]. However, a number of previous related reviews
have not explicitly defined the concept of a brief interven-
tion as it applies to long-term BZRA use or elaborated on
the intervention’s core components beyond the informa-
tion that was outlined to patients about BZRAs and
whether the interventions were provided in person (e.g.
short consultations) or through written communication
(e.g. letters advising patients to reconsider their long-term
use of the medication) [29–31].

Despite evidence of effectiveness for some existing inter-
vention approaches, a lack of theoretical underpinning has
been identified in this field of research [38]. This limits our
understanding of the causal mechanisms underlying the
interventions’ effects. To address this, determinants of
the target behaviour (i.e. long-term BZRA use) need to
be examined, together with the interventions’ active
components.

The Theoretical Domains Framework (TDF) can be
used to identify the determinants of the target behaviour
[39]. The TDF distils psychological theory relevant to be-
haviour change into theoretical domainswhich are consid-
ered to be mediators (i.e. barriers and facilitators) of
behaviour change [40,41]. Identifying key mediators in-
volved in changing target behaviours provides a theoretical
basis for informing a rigorous and systematic intervention
development process [42]. In cases where intervention de-
velopment is not based on explicit theories, it is likely that
intervention developers nevertheless had an implicit idea
of how change was to occur that informed the implicit me-
diators they targeted. It is therefore possible to retrospec-
tively identify and code factors (or in this case, domains)
that interventions may have targeted using a sufficiently
broad framework such as the TDF [43]. This can help un-
derstanding of the behavioural determinants targeted in
order for an intervention to elicit behaviour change and
can contribute to a cumulative evidence base for designing
future interventions [43].

It is also possible to identify and describe interventions’
active components using standardized terminology. For
example, the Behaviour Change Technique Taxonomy
(version 1, BCTTv1) [44] consists of 93 BCTs, and has been
applied in a number of systematic reviews to help identify
component BCTs of interventions and to explore their im-
pact on effectiveness [45–47]. Applying the taxonomy in
this way can facilitate intervention replication and evi-
dence synthesis [47].

Aim and objectives

A systematic review was undertaken which aimed to eval-
uate the evidence-base for brief interventions targeting
long-term BZRA use in primary care settings.

The objectives were to:
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1. examine the effectiveness of brief interventions
targeting long-term BZRAuse in primary care in terms
of the pre-determined primary and secondary
outcomes,

2. assess risk of bias (including publication bias),
3. assess reporting of intervention development and eval-

uation in published manuscripts,
4. explore behavioural determinants targeted by the inter-

ventions using the TDF [41] and
5. identify BCTs present in the interventions using the

BCTTv1 [44].

METHODS

A systematic review was conducted of randomized
controlled trials (RCTs), including cluster RCTs (cRCTs),
evaluating brief interventions targeting long-term BZRA
use in primary care settings (e.g. general practice, commu-
nity pharmacy) against usual care. The primary research
question and analysis plan were not pre-registered on a
publicly available platform. For the purpose of this review,
a brief intervention was defined as an intervention
comprising oral or written communication that involved
discussion, negotiation or encouragement for reduction
or discontinuation of long-term BZRAuse, with or without
additional support or follow-up. This definition was
adapted from the National Institute of Health and Care Ex-
cellence (NICE) [48]. As brief interventions are considered
time-limited efforts to deliver information and promote be-
haviour change [36], eligible interventions had to be deliv-
ered in the context of routine clinical consultations (i.e. for
interventions involving face-to-face consultations) and/or
withminimal impact on routine clinical practice (i.e. for in-
terventions involving written information sent directly to
patients). It was anticipated that some interventions would
include advice on gradual dosage reduction strategies, and
therefore no limit was set on the number of additional
follow-up consultations.

Interventions were eligible for inclusion if they were
directed at changing patients’ long-term BZRA use behav-
iour, delivered within or through primary care settings,
and specifically targeted adult patients (≥ 18 years) pre-
scribed BZRAs on a long-term basis. There is no consensus
as to the duration that constitutes long-term BZRA use
[13]. Therefore, study definitions of long-term use were ac-
cepted provided that themean (ormedian) duration was at
least 3 months, which is consistent with previous related
reviews [29–31]. Interventions focusing on CBT were ex-
cluded, as were interventions targeting long-term BZRA
use as part of a wider initiative to address potentially inap-
propriate prescribing. This review was conducted and
reported in line with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines (Supporting information, S2) [49].

The primary outcomewas BZRAuse, andwas classified
as either complete discontinuation or reduction by ≥ 25%.
There is no established threshold for a clinically significant
BZRA dosage reduction. Previous studies have arbitrarily
defined reduction using thresholds ranging between 25
and 50% [50,51]. It has been suggested that a trial dosage
reduction, without an obligation to completely stop the
medication, may enhance motivation among patients
who are reluctant to consider a change to their current
BZRA use [52]. For the purpose of this review, dosage re-
duction was defined as ≥ 25% to provide a threshold that
may have described a meaningful reduction in patients’
BZRA use as opposed to a random fluctuation. Secondary
outcomes comprised: health-related quality of life; with-
drawal symptoms; anxiety; sleep quality; depression; and
health-care utilization (i.e. GP visits, hospital admissions,
use of other medications).

Search strategy and data extraction

The following electronic databases were searched from
inception to February 2019: PubMed, EMBASE,
PsycINFO and CENTRAL. The search strategy
(Supporting information, S3) was developed with assis-
tance from a research librarian using relevant keywords
and medical subject heading (MeSH) terms. These in-
cluded: benzodiazepines, Z-drugs, brief intervention,
withdrawal, reduction and discontinuation. Validated
sensitivity-maximizing filters were applied [53]. Abstracts
were screened for inclusion by two authors (T.L., C.A.C.)
working independently. If studies appeared to meet inclu-
sion criteria, full-text articles were retrieved and assessed
for inclusion. Searches were restricted to English lan-
guage publications. Conference abstracts were not in-
cluded. Any disagreements were resolved by discussion
between authors and consultation with a third author
(C.R.) if necessary.

Data extraction was conducted independently by two
authors (T.L., C.A.C.) using a purposefully designed data
extraction form which was piloted on one of the included
studies. Data were extracted relating to study design,
participants, interventions, control groups and outcomes.
Information was also extracted in relation to included
studies’ risk of bias using the Cochrane Collaboration’s risk
of bias tool [54]. The reportingof intervention development
and evaluation was assessed using the Workgroup for
Intervention Development and Evaluation Research
(WIDER) checklist [55,56]. Inconsistencies were resolved
by discussion between authors.

Analysis

Primary outcome data from individual studies were com-
bined through meta-analysis where possible (comparable
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interventions and outcomes) by calculating the risk ratio
(RR) and 95% confidence interval (CI) using a random-
effects model. For studies that assessed more than one
brief intervention, intervention group outcome data were
pooled where the intervention groups involved modest
variations of the core brief intervention (as evidenced
by the findings of the BCT coding exercise outlined
below) and no detectable differences were observed
between the different forms/variations of the brief inter-
ventions for outcome assessments relating to BZRA use.
This allowed one single comparison against the control
arm, as recommended in the Cochrane Handbook [57].
For each of the cRCTs, results were adjusted for cluster-
ing using the study’s reported intra-class correlation
coefficient to calculate the effective sample size based
on the recommended methods outlined in the Cochrane
Handbook [58]. The Cochrane Handbook’s definitions of
heterogeneity were used to assist interpretation:
potentially not important (I2 = 0–40%), moderate
(I2 = 30–60%), substantial (I2 = 50–90%) and consider-
able heterogeneity (I2 = 75–100%) [59]. If outcome
data could not be pooled, a narrative summary was pro-
vided. Funnel plots were to be used to assess publication
bias if comparable data were available from at least 10
studies [60].

Intervention coding

The behavioural determinants that interventions may
have targeted were explored using the TDF following
established methods [43], as summarized below. Verbatim
descriptions of intervention and control groups were ex-
tracted. Study authors were e-mailed to verify the reported
descriptions and asked for any additional supporting infor-
mation. Intervention and control groups were coded using
the 14 domains from TDF version 2 [41] as the coding
framework. A coding manual was developed by the re-
search team, which included established definitions of each
domain [41] together with examples of items to code under
each domain (Supporting information, S4). The coding
manual was developed using a sample of brief intervention
studies included in previous related reviews [29–31]. All
TDF coding was conducted independently by twomembers
of the research team (T.L., C.A.C.). Any inconsistencies
were resolved by discussion and consultation with a third
reviewer (C.R.).

Pearson’s correlations (two-tailed) were used to deter-
mine the relationship between the intervention effect size
for the primary review outcomes and the number of differ-
ent domains coded (maximum score of 14). For three-
armed studies involving more than one brief intervention,

Figure 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram. [Colour figure can be viewed at
wileyonlinelibrary.com]
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the average number of domains coded across intervention
groups was used. Coding of domains in the control groups
was subtracted from coding of domains in the intervention
groups. A sensitivity analysis was subsequently performed
in which the coding in the control groups was not
subtracted.

BCTs included in the interventions were explored using
the BCTTv1 [44] based on themethod previously described
by Presseau et al. [47] and using the same extracted infor-
mation for the TDF analysis. Preliminary coding was
conducted by two members of the research team (C.A.C.,
Z.M.v.A.) using the entire taxonomy. Based on the results
of this analysis, a coding manual was developed which in-
cluded established definitions for the subset of identified
BCTs and examples of items to code under each BCT
(Supporting information, S5). BCT coding was then con-
ducted independently by two members of the research
team (T.L., C.A.C) using the coding manual. Any inconsis-
tencies were resolved by discussion and consultationwith a
third reviewer (Z.M.v.A.). Pearson’s correlations were used
to determine the relationship between the number of differ-
ent BCTs coded and intervention effect size for the primary
review outcomes.

RESULTS

Results of the search

Figure 1 summarizes the search results. Six RCTs
[50,61–65] and two cRCTs [66,67] were included, four of
which were three-armed trials that compared different
types of brief interventions against usual care
[50,62,64,67]. In total, 2071 patients were involved, most
of whom were female (71.2%). Participants’ mean age
ranged from 59 to 75 years. Only two studies reported that
patients were prescribed Z-drugs [64,67]. The studies were
conducted in general practice [50,61–63,67], integrated
health-care delivery systems [64,65] and community
pharmacies [66] throughout four countries: Canada [66],
Spain [63,67], United Kingdom [50,61,62] and United
States [64,65].

Description of the interventions

Table 1 provides an overview of each intervention
which consisted primarily of written letters signed by
patients’ prescribers or a clinical pharmacist and short con-
sultations provided by health-care professionals [general
practitioners (GPs), practice pharmacists, practice nurses]
recommending reduction/discontinuation of the medica-
tions. One study used a patient empowerment-based
educational resource consisting of a personalized booklet
that was posted to patients [66]. The booklet contained a
self-assessment detailing risks of benzodiazepine use and
knowledge statements designed to create cognitiveTa

bl
e
1.

(C
on

tin
ue
d)

St
ud
y
ID

an
d
lo
ca
tio
n

D
es
ig
n

Pa
rt
ic
ip
an
ts
an
d
se
tt
in
g

Fo
llo
w
-u
p

In
te
rv
en
tio
n
an
d
co
nt
ro
lg
ro
up

de
sc
ri
pt
io
ns

Pr
im
ar
y
re
vi
ew

ou
tc
om

es

In
te
rv
en
tio

n
gr
ou

p
2
[s
tr
uc
tu
re
d
ed
uc
at
io
n

in
te
rv
en
tio

ns
w
ith

w
ri
tt
en

fo
llo
w
-u
p]

(n
=
16

8)
:P
at
ie
nt
s
re
ce
iv
ed

th
e
sa
m
e
in
iti
al

G
P
co
ns
ul
ta
tio

n
as

in
te
rv
en
tio

n
gr
ou

p
1.

Th
ey

w
er
e
th
en

pr
ov
id
ed

w
ith

w
ri
tt
en

in
st
ru
ct
io
ns

re
in
fo
rc
in
g
ed
uc
at
io
na

l
in
fo
rm

at
io
n
th
ey

re
ce
iv
ed

to
ge
th
er

w
ith

a
ta
ilo
re
d
gr
ad
ua

ld
os
ag
e
re
du

ct
io
n
pl
an

.N
o

fo
llo
w
-u
p
vi
si
ts
w
er
e
sc
he
du

le
d.
H
ow

ev
er
,

pa
tie
nt
s
co
ul
d
re
qu

es
ta

n
ap
po
in
tm

en
tw

ith
th
ei
r
G
P
w
he
n
ne
ed
ed

Co
nt
ro
l(
n
=
17

3)
:p
at
ie
nt
s
re
ce
iv
ed

ro
ut
in
e

ca
re

R
CT

=
ra
nd

om
iz
ed

co
nt
ro
lle
d
tr
ia
l;
G
P
=
ge
ne
ra
lp

ra
ct
iti
on

er
.

1626 Tom Lynch et al.

© 2020 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction. Addiction, 115, 1618–1639



dissonance about the perceived safety of benzodiazepine
use. A peer champion story was also included that was de-
signed to encourage participants to attempt discontinua-
tion using the included gradual dose reduction (GDR)
protocol.

All interventions advocated GDR to patients. However,
the guidance provided on GDR varied. For example, in
some studies patients were given general advice on GDR
(e.g. by taking the medication only when needed [62] or
by taking half a tablet as opposed to a full one [50]). In

Figure 2 Discontinuation of benzodiazepine/Z-drug use 6 months post-intervention. [Colour figure can be viewed at wileyonlinelibrary.com]

Figure 3 Discontinuation of benzodiazepine/Z-drug use at 12 months post-intervention. [Colour figure can be viewed at wileyonlinelibrary.com]

Figure 4 Reduction in benzodiazepine use at 6 months post-intervention. [Colour figure can be viewed at wileyonlinelibrary.com]
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other studies, more detailed tapering schedules were pro-
vided. In a number of studies, interventions were supple-
mented with additional consultations, telephone calls and
written educational resources (e.g. information sheets,
self-help booklets).

Primary outcomes

Pooled data from all eight studies (1168 intervention par-
ticipants, 796 control participants) showed that interven-
tion participants were more likely to discontinue BZRA
use 6 months post-intervention compared to control group
participants (RR = 2.73, 95% CI = 1.84–4.06) (Fig. 2).
Moderate heterogeneity was observed among the studies
(I2 = 55%, P = 0.03).

Pooled data from two studies [63,67] (376 intervention
participants, 212 control participants) showed that
intervention participants were more likely to discontinue
BZRA use 12 months post-intervention compared to
control group participants (RR = 3.41, 95% CI = 2.22–
5.25) (Fig. 3). Potentially unimportant heterogeneity was
observed across studies (I2 = 18%, P = 0.27).

Reduction in BZRA use

Pooled outcome data from five studies [50,61,62,65,66]
(692 intervention participants, 534 control participants)
showed that intervention participants were more likely to
reduce benzodiazepine use 6 months post-intervention
compared to control group participants (RR = 1.68, 95%
CI = 1.03, 2.75) (Fig. 4). Considerable heterogeneity was
observed across studies (I2 = 63%, P = 0.03). No study in-
cluded in this meta-analysis involved Z-drug patients.

Only one study [63] reported reduction of BZRA use at
12 months post-intervention, therefore meta-analysis was
not possible. The study showed that 16 (21.9%) interven-
tion participants reduced BZRA use compared with 11
(16.7%) control group participants.

Secondary outcomes

An outline of secondary outcomes reported among in-
cluded studies together with an overview of the assessment
tools that were used is provided in Supporting information,
S6–S7. Due to differences in the assessment and reporting
of secondary outcomes, meta-analysis was not possible.
Limited reported data for secondary outcome assessments
among studies also made it difficult to provide a narrative
summary of results. For example, both studies that re-
ported assessments of anxiety used different assessment
scales: the Hospital Anxiety and Depression Scale [63]
and Part B of the General Health Questionnaire [50]. Out-
come data were not clearly reported for one of the studies
[50] which precluded any meaningful synthesis.

Risk of bias

The risk-of-bias assessments are shown in Fig. 5. Only two
studies showed a low risk of bias among most domains.
Four studies were at high risk of contamination bias (‘other
bias’) whereby those delivering the intervention also cared
for control group participants.

Publication bias

Given that fewer than 10 studies were included in each
meta-analysis, assessments of funnel plot asymmetry were
not conducted because the power of the statistical tests was
too low to distinguish real asymmetry from chance [60].

Intervention development and evaluation in published
manuscripts

Table 2 shows the results of the WIDER checklist assess-
ment. Most studies outlined the mode of delivery (n = 6)
and characteristics of intervention recipients (n = 7). Four

Figure 5 Risk of bias assessment of included studies. [Colour figure
can be viewed at wileyonlinelibrary.com]
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studies provided detailed descriptions of the intervention
and content delivered. Only one study [66] described
intervention development and referred to the use of formal
theory, which included social constructivist learning
theory and self-efficacy theory.

Two studies published study protocols with one also
including an intervention manual. None of the studies
provided detailed descriptions of control conditions. One
study identified an unexpected deviation from the protocol
whereby a practice pharmacist and a nurse delivered inter-
ventions instead of the GP [50].

Barriers and enablers targeted and behaviour change
techniques identified

Twelve theoretical domains were identified as being
targeted across the interventions (Table 3). The total
number of domains identified per intervention varied
(range = 6–11). ‘Knowledge’, ‘memory, attention and
decision processes’, ‘environmental context and resources’
and ‘social influences’ were identified in every
intervention. The only domains that were not evident in
interventions were ‘emotion’ and ‘social/professional role
and identity’.

There was no detectable relationship between interven-
tion effect size for BZRA discontinuation or reduction at
6 months and the number of different domains coded
(Table 4). A sensitivity analysis (whereby control group
domains were not subtracted) showed similar results.

Seventeen BCTs were identified across the studies
(Table 5). The number of BCTs per intervention varied
(range = 4–8). The most commonly identified BCTs were
‘information about health consequences’, ‘credible source’
and ‘adding objects to the environment’. No detectable
relationship was found between intervention effect size
for BZRA discontinuation or reduction at 6 months
post-intervention and the number of identified BCTs
(Table 6).

Insufficient numbers of studies reported on discontinu-
ation and reduction at 12 months post-intervention to
allow correlation between effect size and the results of the
TDF and BCT coding to be examined.

DISCUSSION

This review identified eight studies that evaluated brief
interventions targeting long-term BZRA use in primary
care [50,61–67]. The pooled effect estimates showed
that, compared to usual care, patients who received a
brief intervention were more likely to reduce or discon-
tinue long-term BZRA use at 6 and 12 months post-
intervention. This is consistent with previous related re-
views [29–31]. The review offers support for the firstTa

bl
e
2.

(C
on

tin
ue
d)

Co
rm

ac
k
et
al
.

19
94

[6
2]

B
as
hi
r
et
al
.

19
94

[6
1]

H
ea
th
er
et
al
.

20
04

[5
0]

V
ic
en
s
et
al
.

20
06

[6
3]

V
ic
en
s
et
al
.

20
14

[6
7]

Ta
nn
en
ba
um

et
al
.

20
14

[6
6]

K
un
tz
et
al
.

20
18

[6
4]

N
av
y
et
al
.

20
18

[6
5]

4.
D
et
ai
le
d
de
sc
ri
pt
io
n
of
ac
tiv
e
co
nt
ro
lc
on

di
tio

ns

Co
rm

ac
k
et
al
.1

99
4

Ba
sh
ir

et
al
.1
99

4
H
ea
th
er

et
al
.2

00
4

V
ic
en
s
et
al
.2

00
6

V
ic
en
s
et
al
.2

01
4

Ta
nn

en
ba
um

et
al
.2

01
4

K
un

tz
et
al
.2

01
8

N
av
y
et
al
.2

01
8

D
et
ai
le
d
de
sc
ri
pt
io
n
pr
ov
id
ed
?

D
et
ai
ls
pr
ov
id
ed

of
th
e
co
nt
en
t
of
ac
tiv
e
co
nt
ro
l

gr
ou

p?
(i.
e.
w
ha

t
di
d
us
ua

lc
ar
e
in
vo
lv
e?
)

N
o

N
o

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

N
o

N
o

N
o

Is
a
si
m
ila
r
le
ve
lo
fd
es
cr
ip
tio

n
of
th
e
co
nt
en
t

ac
tiv
e
co
nt
ro
lg

ro
up

pr
ov
id
ed

to
th
at

of
th
e

in
te
rv
en
tio

n
its
el
f?

N
o

N
o

N
o

N
o

N
o

N
o

N
o

N
o

1630 Tom Lynch et al.

© 2020 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction. Addiction, 115, 1618–1639



Ta
bl
e
3

R
es
ul
ts
of
Th

eo
re
tic
al
D
om

ai
ns

Fr
am

ew
or
k
(T
D
F)

co
di
ng

.

TD
F
do
m
ai
ns

Id
en
tifi

ed
do
m
ai
ns

Co
rm

ac
k
et

al
.

19
94

[6
2]

Th
re
e-
ar
m
ed

tr
ia
l

B
as
hi
r
et

al
.

19
94

[6
1]

Tw
o-
ar
m
ed

tr
ia
l

H
ea
th
er
et

al
.

20
04

[5
0]

Th
re
e-
ar
m
ed

tr
ia
l

V
ic
en
s
et

al
.

20
06

[6
3]

Tw
o-
ar
m
ed

tr
ia
l

V
ic
en
s
et

al
.

20
14

[6
7]

Th
re
e-
ar
m
ed

tr
ia
l

Ta
nn
en
ba
um

et
al
.

20
14

[6
6]

Tw
o-
ar
m
ed

tr
ia
l

K
un
tz
et

al
.

20
18

[6
4]

Th
re
e-
ar
m
ed

tr
ia
l

N
av
y
et

al
.

20
18

[6
5]

Tw
o-
ar
m
ed

tr
ia
l

K
no

w
le
dg
e

CG
U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

Ye
s

Ye
s

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

IG
1

Ye
s

Ye
s

Y
es

Ye
s

Ye
s

Y
es

Ye
s

Y
es

IG
2

Ye
s

N
A

Y
es

N
A

Ye
s

N
A

Ye
s

N
A

Sk
ill
s

CG
U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

IG
1

Ye
s

Ye
s

Y
es

Ye
s

Ye
s

Y
es

Ye
s

N
o

IG
2

Ye
s

N
A

Y
es

N
A

Ye
s

N
A

Ye
s

N
A

So
ci
al
/p
ro
fe
ss
io
na

lr
ol
e
an

d
id
en
tit
y

CG
U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

IG
1

N
o

N
o

N
o

N
o

N
o

N
o

N
o

N
o

IG
2

N
o

N
A

N
o

N
A

N
o

N
A

N
o

N
A

Be
lie
fs
ab
ou

t
ca
pa
bi
lit
ie
s

CG
U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

IG
1

N
o

N
o

Y
es

N
o

N
o

Y
es

N
o

N
o

IG
2

N
o

N
A

N
o

N
A

N
o

N
A

N
o

N
A

O
pt
im

is
m

CG
U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

IG
1

N
o

N
o

Y
es

N
o

N
o

Y
es

N
o

N
o

IG
2

N
o

N
A

Y
es

N
A

N
o

N
A

N
o

N
A

Be
lie
fs
ab
ou

t
co
ns
eq
ue
nc
es

CG
U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

Ye
s

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

IG
1

Ye
s

Ye
s

Y
es

Ye
s

Ye
s

Y
es

N
o

Y
es

IG
2

Ye
s

N
A

Y
es

N
A

Ye
s

N
A

N
o

N
A

R
ei
nf
or
ce
m
en
t

CG
U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

IG
1

Ye
s

N
o

Y
es

Ye
s

Ye
s

N
o

Ye
s

Y
es

IG
2

Ye
s

N
A

Y
es

N
A

Ye
s

N
A

Ye
s

N
A

In
te
nt
io
ns

CG
U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

IG
1

Ye
s

N
o

N
o

N
o

N
o

N
o

N
o

N
o

IG
2

Ye
s

N
A

Y
es

N
A

N
o

N
A

N
o

N
A

G
oa
ls

CG
U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

IG
1

Ye
s

N
o

N
o

Ye
s

Ye
s

N
o

N
o

N
o

IG
2

Ye
s

N
A

Y
es

N
A

Ye
s

N
A

N
o

N
A

M
em

or
y,
at
te
nt
io
n
an

d
de
ci
si
on

pr
oc
es
s

CG
U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

IG
1

Ye
s

Ye
s

Y
es

Ye
s

Ye
s

Y
es

Ye
s

Y
es

IG
2

Ye
s

N
A

Y
es

N
A

Ye
s

N
A

Ye
s

N
A

(C
on

ti
nu

es
)

Brief interventions targeting long-term BZRA use 1631

© 2020 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction. Addiction, 115, 1618–1639



Ta
bl
e
3.

(C
on

tin
ue
d)

TD
F
do
m
ai
ns

Id
en
tifi

ed
do
m
ai
ns

Co
rm

ac
k
et

al
.

19
94

[6
2]

Th
re
e-
ar
m
ed

tr
ia
l

B
as
hi
r
et

al
.

19
94

[6
1]

Tw
o-
ar
m
ed

tr
ia
l

H
ea
th
er
et

al
.

20
04

[5
0]

Th
re
e-
ar
m
ed

tr
ia
l

V
ic
en
s
et

al
.

20
06

[6
3]

Tw
o-
ar
m
ed

tr
ia
l

V
ic
en
s
et

al
.

20
14

[6
7]

Th
re
e-
ar
m
ed

tr
ia
l

Ta
nn
en
ba
um

et
al
.

20
14

[6
6]

Tw
o-
ar
m
ed

tr
ia
l

K
un
tz
et

al
.

20
18

[6
4]

Th
re
e-
ar
m
ed

tr
ia
l

N
av
y
et

al
.

20
18

[6
5]

Tw
o-
ar
m
ed

tr
ia
l

En
vi
ro
nm

en
ta
lc
on

te
xt

an
d
re
so
ur
ce
s

CG
U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

IG
1

Ye
s

Y
es

Ye
s

Ye
s

Ye
s

Y
es

Y
es

Ye
s

IG
2

Ye
s

N
A

Ye
s

N
A

Ye
s

N
A

Y
es

N
A

So
ci
al
in
fl
ue
nc
es

CG
U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

IG
1

Ye
s

Y
es

Ye
s

Ye
s

Ye
s

Y
es

Y
es

Ye
s

IG
2

Ye
s

N
A

Ye
s

N
A

Ye
s

N
A

Y
es

N
A

Em
ot
io
n

CG
U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

IG
1

N
o

N
o

N
o

N
o

N
o

N
o

N
o

N
o

IG
2

N
o

N
A

N
o

N
A

N
o

N
A

N
o

N
A

Be
ha

vi
ou

ra
lr
eg
ul
at
io
n

CG
U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

U
nc
le
ar

IG
1

Ye
s

Y
es

Ye
s

Ye
s

Ye
s

Y
es

N
o

Ye
s

IG
2

Ye
s

N
A

Ye
s

N
A

Ye
s

N
A

Y
es

N
A

TD
F
co
di
ng

To
ta
ln

um
be
r
of
di
ffe
re
nt

do
m
ai
ns

id
en
tifi

ed
CG

0
0

0
2

1
0

0
0

IG
1

10
7

10
9

9
9

6
7

IG
2

10
N
A

11
N
A

9
N
A

7
N
A

CG
=
co
nt
ro
lg

ro
up

;I
G
1
=
in
te
rv
en
tio

n
gr
ou

p
1;

IG
2
=
in
te
rv
en
tio

n
gr
ou

p
2;

N
A
=
no

t
ap
pl
ic
ab
le
if
th
e
st
ud

y
on

ly
ha

d
on

e
in
te
rv
en
tio

n
gr
ou

p;
Co

rm
ac
k
19

94
,I
G
1
=
le
tt
er

gr
ou

p,
IG
2
=
le
tt
er

pl
us

in
fo
rm

at
io
n
sh
ee
t;
H
ea
th
er

20
04

,I
G
1
=

co
ns
ul
ta
tio

n
gr
ou

p,
IG
2
=
le
tt
er

gr
ou

p;
V
ic
en
s
20

14
,I
G
1
=
st
ru
ct
ur
ed

ed
uc
at
io
na

li
nt
er
ve
nt
io
n
w
ith

fo
llo
w
-u
p
co
ns
ul
ta
tio

ns
;I
G
2
=
st
ru
ct
ur
ed

ed
uc
at
io
na

li
nt
er
ve
nt
io
n
w
ith

w
ri
tt
en

fo
llo
w
-u
p;
K
un

tz
20

18
,I
G
1
=
ed
uc
at
io
na

li
nt
er
ve
nt
io
n;

IG
2
=
ed
uc
at
io
na

li
nt
er
ve
nt
io
n
pl
us

ph
ar
m
ac
is
t
te
le
ph

on
e
ca
ll.

1632 Tom Lynch et al.

© 2020 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction. Addiction, 115, 1618–1639



stage of the aforementioned ‘stepped-care’ approach
[37]. The additional assessments undertaken through
application of the WIDER checklist [55] and intervention
coding involving the TDF [41] and BCTTv1 [44] have
provided detailed insight into intervention content, de-
velopment and reporting that has, to date, been lacking.
For example, a scoping review of interventions targeting
discontinuation of long-term BZRA use among
community-dwelling adults by Pollman et al. [38] ap-
plied the Behaviour Change Wheel to identify broad cat-
egorizations of intervention functions (e.g. enablement,
training) [68]. Given its scoping nature, the review in-
cluded a broader range of interventions and study de-
signs than the current review and did not look to pool
outcome data among included studies. The identified in-
tervention functions did not provide insights into the be-
havioural determinants that were targeted by the
interventions or the specific BCTs that were used to elicit
behaviour change. The TDF and BCT coding exercises in
the current review have helped to address this. Pollman
et al. [38] also reported that intervention reporting was
poor across included studies. However, as no specific
reporting tool was applied to the study reports, it was
not possible to identify which specific aspects of inter-
vention reporting needed to be improved. The applica-
tion of the WIDER checklist in the current review has
helped to address this. The current review advances this
previous work and will help to build a more cumulative
and replicable evidence base.

A variety of brief interventions were evaluated, com-
prising discontinuation letters, short consultations with
health-care professionals and written educational informa-
tion, delivered alone or in combination. TheWIDER assess-
ments [55] showed that intervention development was
often poorly described. In recent years, the UK Medical Re-
search Council’s complex intervention framework [69] has
drawn considerable attention to intervention development
and evaluation processes. The framework advocates using
evidence and theory during intervention development to
inform selection of relevant components, prior to feasibility

testing. This precedes definitive evaluations of intervention
effectiveness. Although a number of studies had considered
existing evidence by adapting interventions from previous
research the role of theorywas largely overlooked, whereby
only one study reported incorporating theory into the in-
tervention development process [66]. A realist evaluation
that was conducted alongside the main trial of this inter-
vention enabled the researchers to investigate the mecha-
nisms and contexts underlying its effects from patients’
perspectives [70]. This evaluation found that targeting pa-
tients’ motivation and capacity to discontinue BZRAs
yielded successful outcomes where health-care providers
were supportive, and patients did not have internal com-
peting desires to continue BZRAuse. These findings helped
to refine the initial theoretical understanding of how the
intervention worked and provided important insights that
could help to inform implementation of such interventions
on a wider scale. The lack of underpinning theory among
the other included studies limits our understanding of
why the interventions were successful and how they
exerted their effects [71].

In addition to considering intervention development
processes, it is also important to examine their content
and delivery. All included studies recommended GDR;
however, the specific instructions provided to patients
varied. For example, patients were advised to reduce
their benzodiazepine use by taking the medication only
when needed [62] or by taking half a tablet as opposed
to a full one [50]. These suggestions could prompt overly
rapid dosage reductions (e.g. reduction by 50% or even
abrupt discontinuation) which could precipitate with-
drawal symptoms and hinder patients’ success in
discontinuing long-term use. GDR regimens vary in the
literature and an optimal GDR schedule has yet to be
identified [22,29]. Therefore, a personalized and flexible
approach is preferable which allows patients to balance
dosage reduction against the emergence of any with-
drawal symptoms [22]. The extent to which
benzodiazepine-related GDR processes are transferrable
to Z-drugs has previously been questioned [38]. How-
ever, the findings of the single study that specifically
targeted Z-drug patients indicate that personalized GDR
regimens are also helpful to this patient cohort [64].

The included studies highlighted the potential to in-
clude health-care professionals other than prescribers
in intervention delivery (e.g. pharmacists [50,64,65]).
A follow-up evaluation of the study by Heather et al.
that identified a deviation from the trial protocol,
whereby a practice pharmacist had delivered interven-
tions instead of the GP, found the pharmacist’s involve-
ment to be a potentially cost-effective means of
reducing long-term benzodiazepine use [72]. This war-
rants further investigation and could help in maximizing
efficiency of intervention delivery.

Table 4 Relationship between intervention effect size and number
of different domains identified from the Theoretical Domains
Framework.

Outcome

Number of
studies included
in meta-
analysis

Pearson
correlation
value P-value

Discontinuation at
6 months follow-up

8 �0.219 0.603

Reduction at
6 months follow-up

5 0.102 0.870
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Outcome evaluations were generally limited to 6 and
12 months post-intervention. One study reported that ap-
proximately 70% of patients that discontinued BZRAs at
12months post-interventionmaintained this at 36months
follow-up [73]. This is a positive finding in relation to the
interventions’ long-term effects. Furthermore, a follow-up
study of a non-RCT evaluation of a brief intervention in-
volving a discontinuation letter found that maintaining
benzodiazepine discontinuation for the first 2 years post-
intervention was a significant predictor of sustaining that
change in behaviour 10 years later [74].

The risk of bias assessments highlighted a number of is-
sues with the design of included studies which affected
their internal validity. Therefore, the pooled effect estimates
should be interpreted cautiously. These assessments are not
directly comparable to previous reviews [29–31] because
different methods were used to assess study quality (e.g.
quality scales). One key limitation with the older studies
which was not raised in previous reviews was the potential
for contamination, whereby patients randomized to inter-
vention and control arms were attending the same practice
or health-care professional. To overcome this, future stud-
ies would benefit from appropriate cRCT designs.

Given the identified lack of theory underpinning the in-
terventions, application of the TDF helped to provide in-
sight into mediators of long-term BZRA use that may
have been targeted. For example, ‘knowledge’, ‘skills’ and
‘beliefs about consequences’ were frequently coded, sug-
gesting that study authors believed that educating patients
about the risks associated with long-term BZRA use and
providing them with appropriate skills to undertake GDR
were important in changing their existing behaviour.
These are potentially important domains to target, as a
lack of knowledge and concern about the risks associated
with these medications have previously been identified as
reasons for long-term BZRA use [75]. The TDF coding
also highlighted domains such as ‘optimism’, ‘emotion’
and ‘beliefs about capabilities’ which were infrequently
coded or not coded at all. Previous qualitative research
has reported negative patient emotions and perceptions
towards discontinuation of long-term BZRA use [75].
Appropriate targetingof these domainsmay help to address
important patient-level barriers, thereby facilitating
optimization of interventions aimed at discontinuation of
long-term BZRA use.

Application of the BCTTv1 [44] helped in identifying
the interventions’ potential active components. ‘Informa-
tion about health consequences’ was the only BCT that
was common among all interventions. This is consistent
with the ‘beliefs about consequences’ domain being com-
monly identified across the interventions as per the results
of a previous mapping exercise linking BCTs to TDF do-
mains [76]. Only three interventions included ‘problem
solving’, which may be important to consider for inclusion
in future interventions, as patients have reported barriers
to discontinuing long-term BZRA use (e.g. experience of
withdrawal symptoms) for which solutions could be gener-
ated [77]. However, further prospective studies of interven-
tions involving clearly specified BCTs are needed to identify
which BCTs are most effective in discontinuing long-term
BZRAuse. For example, it remains to be seen whether pro-
viding patients with detailed GDR plans with specified in-
crements of when and how to reduce their current dose
(coded as ‘graded tasks’) is more effective than simply pro-
viding general information on GDR (coded as ‘instruction
on how to perform the behaviour’).

Given the differences in the results of the TDF and BCT
coding exercises across the interventions, it is difficult to
speculate as to which domains and BCTs were critical to
the interventions’ effects. The additional exploratory anal-
yses demonstrated a lack of detectable relationship be-
tween intervention effect size and the results of both of
these coding exercises. A more detailed exploratory analy-
sis involving meta-regression was not possible due to the
relatively small number of included studies [66]. However,
another systematic review that conducted a similar TDF
coding exercise identified an inverse relationship [40]
which suggests that targeting multiple domains may not
necessarily result in more effective interventions. Instead,
specific domains should be targeted that are relevant to
both the target population and behaviour [39,40]. Further
research into the most effective BCTs to use in brief
interventions targeting long-term BZRA use will help to
optimize already effective interventions. Describing inter-
vention components using the BCTTv1 [44] could
enhance transparency of reporting, thereby ensuring that
interventions can be replicated and applied in other
settings.

This review provides a comprehensive overview of
existing evidence for brief interventions targeting long-

Table 6 Relationship between intervention effect size and number of different behaviour change techniques identified.

Outcome Number of studies included in meta-analysis Pearson correlation value P-value

Discontinuation at 6 months follow-up 8 �0.551 0.157
Reduction at 6 months follow-up 5 �0.007 0.991
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term BZRA use in primary care and includes more studies
than any previous review. The application of the WIDER
checklist [55], together with the intervention coding
involving the TDF [41] and BCTTv1 [44] represent novel
aspects of the review that have provided additional insights
into intervention content, development and reporting that
have, to date, been lacking. The limitations of this review
were that it focused on studies published in the English
language and did not include grey literature.

CONCLUSION

This review shows that brief interventions delivered in pri-
mary care were more effective than usual care in reducing
and discontinuing long-term BZRA use. By retrospectively
coding the interventions using the TDF and BCTTv1, it
has been possible to identify key domains targeted by the
interventions and the component BCTs. The review find-
ings may help to optimize the development and evaluation
of future brief interventions targeting long-term BZRA use
in primary care.
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