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IMPORTANCE The American Board of Internal Medicine Foundation Choosing Wisely
Campaign recommends against the use of benzodiazepine drugs for adults 65 years and
older. The effect of direct patient education to catalyze collaborative care for reducing
inappropriate prescriptions remains unknown.

OBJECTIVE To compare the effect of a direct-to-consumer educational intervention against
usual care on benzodiazepine therapy discontinuation in community-dwelling older adults.

DESIGN, SETTING, AND PARTICIPANTS Cluster randomized trial (EMPOWER [Eliminating
Medications Through Patient Ownership of End Results] study [2010-2012, 6-month
follow-up]). Community pharmacies were randomly allocated to the intervention or control
arm in nonstratified, blocked groups of 4. Participants (303 long-term users of
benzodiazepine medication aged 65-95 years, recruited from 30 community pharmacies)
were screened and enrolled prior to randomization: 15 pharmacies randomized to the
educational intervention included 148 participants and 15 pharmacies randomized to the
“wait list” control included 155 participants. Participants, physicians, pharmacists, and
evaluators were blinded to outcome assessment.

INTERVENTIONS The active arm received a deprescribing patient empowerment intervention
describing the risks of benzodiazepine use and a stepwise tapering protocol. The control arm
received usual care.

MAIN OUTCOMES AND MEASURES Benzodiazepine therapy discontinuation at 6 months after
randomization, ascertained by pharmacy medication renewal profiles.

RESULTS A total of 261 participants (86%) completed the 6-month follow-up. Of the
recipients in the intervention group, 62% initiated conversation about benzodiazepine
therapy cessation with a physician and/or pharmacist. At 6 months, 27% of the intervention
group had discontinued benzodiazepine use compared with 5% of the control group (risk
difference, 23% [95% CI, 14%-32%]; intracluster correlation, 0.008; number needed to treat,
4). Dose reduction occurred in an additional 11% (95% CI, 6%-16%). In multivariate
subanalyses, age greater than 80 years, sex, duration of use, indication for use, dose,
previous attempt to taper, and concomitant polypharmacy (10 drugs or more per day) did not
have a significant interaction effect with benzodiazepine therapy discontinuation.

CONCLUSIONS AND RELEVANCE Direct-to-consumer education effectively elicits shared
decision making around the overuse of medications that increase the risk of harm in older
adults.
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T he US Patient Protection and Affordable Health Care Act
encourages greater use of shared decision making in
health care through provision of evidence-based infor-

mation that apprises patients of the risks and benefits of dif-
ferent treatments.1 Based on the concepts of patient-
centered medicine and patient preferences, consumer
education is a core tenet of promoting collaborative self-
management for cost containment and health improvement.2,3

However, the effect of involving patients in the decision to cur-
tail medical treatments and resources is viewed by some as ex-
pecting too much.4

In 2012, the American Board of Internal Medicine (ABIM)
Foundation launched its Choosing Wisely campaign to help
physicians and patients select which interventions should be
discontinued to reduce the overuse of medical resources that
increase the risk of harm.5 As part of this campaign, the Ameri-
can Geriatrics Society advised physicians and patients to re-
frain from using benzodiazepines as first-line treatment for in-
somnia in older adults.6 The decision to target benzodiazepines
derives from the potential for benzodiazepines to elicit cog-
nitive deficits and increase the risk of falls and hip fractures.7-10

Benzodiazepines comprise 20% to 25% of inappropriate pre-
scriptions in the elderly,11,12 with a reported prevalence of use
ranging from 5% to 32% in community-dwelling older
adults.13-15 Although physicians recognize the risks associ-
ated with benzodiazepines, almost 50% continue to renew pre-
scriptions, citing patient dependence and benefit as justifica-
tion for their actions.16-19

The effect of direct-to-consumer patient education and em-
powerment to reduce benzodiazepine prescriptions has not yet
been fully examined.20 Direct-to-consumer advertising of pre-
scription drugs by the pharmaceutical industry has clearly been
shown to influence patient demand for medicines.21 How-
ever, there is concern that inconsistent enforcement of the US
Food and Drug Administration (FDA) requirement to provide
consumers with a balanced presentation of risks and benefits
in the drug information package, and the lack of subsequent
revision to include data on drug harms from postmarketing
pharmacoepidemiological research, has led to inappropriate
overuse of some prescription drugs.21,22 Educational interven-
tions aimed at achieving patient empowerment around medi-
cation overtreatment has potential to catalyze shared deci-
sion making to deprescribe. Patient empowerment is a process
that aims to “help people gain control, which includes people
taking the initiative, solving problems, and making deci-
sions, and can be applied to different settings in health and so-
cial care and self-management.”23

The objective of the EMPOWER (Eliminating Medica-
tions Through Patient Ownership of End Results) cluster ran-
domized trial was to test the effectiveness of direct patient edu-
cation about drug harms on benzodiazepine therapy
discontinuation among community-dwelling adults 65 years
and older receiving long-term benzodiazepine therapy. Sec-
ondary objectives were to assess rates of dose reduction in ad-
dition to complete cessation and to conduct a process evalu-
ation of subsequent events after receipt of the intervention.
Cluster randomization served to prevent contamination be-
tween participants in the same pharmacy.

Methods

Design, Setting, and Participants
A 2-arm, parallel-group, pragmatic cluster randomized clini-
cal trial was conducted in Quebec, Canada. The trial protocol
has been published.24 The Research Ethics Board of the Cen-
tre de Recherche de l’Institut Universitaire de Gériatrie de Mon-
treal approved the study protocol on July 26, 2009. All pa-
tients signed an informed consent form prior to the screening
interview. Recruitment occurred between July 2010 and No-
vember 2012.

The study included 30 community pharmacies (cluster
units) in the greater Montreal area. Eligibility criteria for clus-
ters included local community pharmacies with 20% or more
of their clientele consisting of older adults and a minimum of
50 eligible participants. A full list of pharmacies within 200 km
of the research center was obtained through collaboration with
the pharmacy chain’s headquarters. This list was random-
ized, and pharmacies were systematically contacted by the re-
search team to assess interest in participating.

The sampling frame for individual participants was a list
of all adults 65 years and older receiving long-term benzodi-
azepine therapy from each participating pharmacy, provided
to pharmacists by the central database system of the phar-
macy chain. Eligibility criteria for individual participants in-
cluded a minimum of 5 active prescriptions, one being an ac-
tive benzodiazepine prescription (short, medium, or long
acting) dispensed for at least 3 consecutive months prior to
screening. Participants with polypharmacy (>5 medications)
were recruited to extend the generalizability of the findings
from this trial to the typical elderly benzodiazepine user with
multimorbidity and associated polypharmacy. Exclusion cri-
teria included a diagnosis of severe mental illness or demen-
tia, an active prescription for any antipsychotic medication
and/or a cholinesterase inhibitor or memantine in the preced-
ing 3 months, and residence in a long-term care facility. All cli-
ents meeting study criteria received a recruitment mailing fol-
lowed by telephone call invitations from their pharmacists.
Patients who expressed interest in participating in the study
were directed to the study team and screened for eligibility via
in-home interviews with a research assistant. Clients who were
unreachable after 3 attempts were not recontacted. During the
in-home interview, patients with evidence of cognitive im-
pairment, defined by a screening score less than 21 on the Mon-
treal Cognitive Assessment, were excluded.25 Baseline demo-
graphic data and information on the indication for and duration
of benzodiazepine use, as well as any previous attempts at dis-
continuation, were collected. Health status was determined
(excellent, very good, good, fair, or poor). The presence of an
anxiety disorder was ascertained by a score of 9 or higher on
the Geriatric Anxiety Inventory.26

Intervention
The patient empowerment intervention consisted of an 8-page
booklet based on social constructivist learning and self-
efficacy theory, and its development and testing have been
previously detailed.24 The intervention comprises a self-
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assessment component about the risks of benzodiazepine use,
presentation of the evidence for benzodiazepine-induced
harms, knowledge statements designed to create cognitive dis-
sonance about the safety of benzodiazepine use, education
about drug interactions, peer champion stories intended to aug-
ment self-efficacy, suggestions for equally or more effective
therapeutic substitutes for insomnia and/or anxiety, and step-
wise tapering recommendations.24 Tapering recommenda-
tions consist of a visual 21-week tapering protocol showing a
picture-based diminishing schedule of full-pill, half-pill, and
quarter-pill consumption. The visual schematic for the depre-
scribing protocol was proposed by consumers during the de-
velopment and usability testing of the intervention to enable
application to any benzodiazepine, regardless of dose. The in-
tervention asks participants to discuss the deprescribing rec-
ommendations with their physician and/or pharmacist. The
information is included in a letter-size paper handbook, with
the language set at a sixth-grade reading level and written in
14-point font to facilitate accessibility to the material. The in-
tervention was personalized according to the participant’s
pharmacy profile to include the name of the specific benzo-
diazepine the participants was taking. The intervention was
mailed to the intervention group within 1 week of group allo-
cation while the usual care (wait list) group received the edu-
cational tool 6 months following group allocation. A full ver-
sion of the intervention is available in the eAppendix in the
Supplement.

Outcomes
The primary outcome was complete cessation of benzodiaz-
epine use in the 6 months following randomization. Cessa-
tion was defined as an absence of any benzodiazepine pre-
scription renewal at the time of the 6-month follow-up that was
sustained for 3 consecutive months or more, in the absence of
substitution to another benzodiazepine. This was ascer-
tained via pharmacy renewal profiles, which contained infor-
mation on drugs purchased, dates of purchase, dose, and quan-
tity served. Dose reduction was defined as a 25% or greater dose
reduction compared with baseline sustained for 3 consecu-
tive months or more. A baseline average daily dose per month
was established using pharmaceutical profiles for the 6 months
before randomization. Dose reduction was then calculated by
comparing patients’ average daily dose per month at 6 months
after randomization compared with baseline. All doses were
converted to lorazepam equivalents. To ensure an accurate rep-
resentation of the pharmaceutical profiles, a list of pharma-
cies visited by participants was collected at baseline. At follow-
up, patients were queried whether they switched pharmacies.
A complete follow-up with the pharmacy in use at the 6-month
follow-up was completed for all study participants. One in-
vestigator (P.M.) and 1 research nurse, blinded to group allo-
cation, independently assessed outcomes according to a pre-
specified protocol. Agreement was obtained in 94% of cases,
with differences adjudicated by a third investigator (C.T.).

Process Evaluation
After the primary end point had been ascertained using the
pharmacy renewal profiles and in order to understand the

events that occurred after receipt of the intervention, a 6-month
semistructured interview was conducted by telephone with
participants in the intervention group. Interviews lasted ap-
proximately 30 minutes. Participants were queried whether
they had discussed the possibility of tapering their benzodi-
azepine medication with a physician, pharmacist, or both (yes/
no); what was decided during these discussions (open ended);
whether tapering was attempted (yes/no); if any difficulties
were encountered during the tapering process (open ended);
reasons why any attempts failed (open ended); justification
of why participants felt they did not want to discontinue
their benzodiazepine medication (open ended); and satisfac-
tion about learning about the risks of benzodiazepine use
(yes/no).

Randomization and Allocation Concealment
A 1:1 allocation ratio was assigned by an independent statis-
tician using nonstratified blocked randomization for groups
of 4 pharmacies using computer-generated random digits. The
study was described as a “medication safety study for older
adults” without mention of benzodiazepines in particular; thus,
participants remained blinded to the intervention at the time
of enrollment. Group allocation was concealed from both the
pharmacists and their clients by telling them that the inter-
vention would be delivered to the clients at some point dur-
ing the next year.

Sample Size
The study was powered at 80% (2-sided test α level of .05) to
detect a minimal 20% difference in benzodiazepine therapy
discontinuation due to the use of the intervention.19,27-33 On
the basis of the study results, we calculated a coefficient of
variation (kappa) of 0.62, an intracluster correlation (ICC) of
0.008, and a median cluster size of 10.1, which resulted in a
maximum design effect of 1.03. A minimal sample size per
group of 60 individuals was therefore required.34

Statistical Methods
Differences in baseline characteristics between groups were
compared. To assess the primary outcome, we estimated the
unadjusted risk difference (prevalence of the outcome) and
95% confidence intervals via generalized estimating equa-
tions (GEEs) using the participant as the unit of analysis, the
pharmacy as the cluster, an exchangeable correlation coeffi-
cient to account for clustering effects of participants within
each pharmacy, and discontinuation as a dichotomous out-
come, assessed for each participant at 6 months after random-
ization. Both intent-to-treat (ITT) and per-protocol analyses
were performed. Participants who were lost to follow-up were
designated as having neither discontinued nor reduced the
dose of benzodiazepines in ITT analyses. Generalized estimat-
ing equations with an identity link and an exchangeable cor-
relation structure were used to account for possible correla-
tion between individuals in the same cluster.35 The number
needed to treat was calculated as the inverse of the differ-
ence in absolute event rates between the experimental and con-
trol groups.36 In secondary analyses, to control for possible con-
founding effects between groups, multiple logistic regression
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models were used, with age (<80 years vs ≥80 years), sex, edu-
cation (high school or less vs college or university), health sta-
tus (fair and poor vs other), benzodiazepine use for insomnia
(yes/no), anxiety disorder detected with the Geriatric Anxi-
ety Inventory (yes/no), benzodiazepine dose (<0.8-mg/d lor-
azepam equivalent vs ≥0.8 mg/d),37 previous attempt at ta-
pering (yes/no), duration of benzodiazepine use (<5 years or
≥5 years), and number of medications (<10 per day vs ≥10 per
day) included in the model. To determine whether any of the
aforementioned-listed characteristics differentially im-
pacted on cessation rates, analyses were performed to esti-
mate risk differences for each of the subgroups using interac-
tion terms in the GEE model under ITT and per-protocol
conditions. Proportions of participants reporting having dis-
cussed discontinuation with a physician or pharmacist were
calculated. Responses to the open-ended questions about fail-
ure to initiate discontinuation or abandonment of the taper-
ing protocol were analyzed by content analysis according to

emergent themes. All statistical analyses were run using
RStudio 0.97.310.0, R-3.0.2, with statistics subpackage for GEE
(RStudio Inc), an integrated development environment for R.

Results
Study Participants and Follow-up
A total of 165 community pharmacies were consecutively con-
tacted over a 2-year period. Of these, 30 pharmacies (18%) con-
sented. The most common reasons for nonparticipation in the
project included lack of interest in participating in a research
project (n = 63 [38%]), competing priorities (n = 30 [27%]), in-
ability to reach the pharmacy owner to obtain consent (n = 24
[15%]), and inadequate personnel to aid recruitment (n = 16
[10%]) (Figure 1). The centralized electronic pharmacy rec-
ords database identified 2716 potentially eligible clients in the
participating pharmacies who were 65 years and older and who

Figure 1. Trial Flow

400 Participants assessed for eligibility

30 Eligible community pharmacies (2716
potentially eligible participants)

165 Community pharmacies assessed
for eligibility

97 Participants excluded 
42 Did not meet inclusion criteria
55 Refused to participate

111 Excluded
63 No interest in research
30 Competing priorities or not a good time
24 Unable to reach to obtain consent
16 Lack of personnel to aid recruitment
2 Insufficient number of eligible clients

2316 Participants excluded 
463 No response or unable to reach

1853 Not interested

30 Pharmacies randomized
(303 eligible participants)

123 Participants included in primary outcome
per-protocol analysis (15 pharmacies; 
median No. of participants per cluster; 
7 [range, 1-21])

25 Participants excluded from primary
outcome per-protocol analysis
(lacked 6-month outcome)

138 Participants included in primary outcome 
per-protocol analysis (15 pharmacies; 
median No. of participants per cluster; 
8 [range, 2-22])

17 Participants excluded from primary
outcome per-protocol analysis
(lacked 6-month outcome)

15 Pharmacies randomized to receive educational
intervention
15 Received intervention as randomized

(148 participants; median No. of participants
per cluster; 9 [range, 2-27])

15 Pharmacies randomized to receive usual care
15 Received usual care  (155 participants;

median No. of participants per cluster;
10 [range, 2-24])

0 Pharmacies discontinued intervention
8 Participants lost to follow-up

15 Withdrawals
2 Exclusions

123 Followed up at 6 months

0 Pharmacies discontinued intervention
8 Participants lost to follow-up
9 Withdrawals
0 Exclusions

138 Followed up at 6 months
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regularly renewed benzodiazepine prescriptions. Approxi-
mately 1 in 6 spoke with their pharmacist and agreed to meet
with the research team. Four hundred clients were screened
for eligibility, and 75% agreed to participate and were eligible
to enroll in the trial. In total, 30 clusters and 303 eligible par-
ticipants were randomized. Figure 1 depicts the study flow of
the clusters and the participants for the trial. The median
(range) number of participants per cluster was 10 (2-27).

Of the 303 participants randomized, 261 were available for
6-month follow-up (86%). There was no difference in the base-
line characteristics of participants who withdrew or were lost
to follow-up between or within trial arms. The mean (SD) age
of the participants at baseline was 75 (6.3) years, 69% were
women, and one-quarter (24%) had earned a college degree.
The most common self-reported indications for taking a ben-
zodiazepine were insomnia (60%) and/or anxiety (48%). Par-
ticipants used benzodiazepines for mean duration of 10 years
and had an average daily dose consumption of 1.3-mg equiva-
lents of lorazepam (Table 1).

Outcomes
In ITT analyses, complete cessation was achieved in 40 of 148
participants (27%) compared with 7 of 155 controls (5%) (preva-

lence difference, 23%; 95% CI, 14%-32%) (Table 2). There was
a crude 8-fold higher likelihood of achieving discontinuation
among those who received the intervention compared with
controls (odds ratio, 8.1; 95% CI, 3.5-18.5) and an adjusted odds
ratio of 8.3 (95% CI, 3.3-20.9) when all baseline characteristics
were accounted for. Figure 2 illustrates the risk differences for
discontinuation of benzodiazepines in subgroups of partici-
pants by treatment allocation using ITT analysis. No signifi-
cant interactions were observed between the intervention as-
signment and participant characteristics, suggesting that the
effect of the intervention was robust across variable predis-
posing characteristics. An additional 11% (95% CI, 6%-16%) of
individuals who received the intervention achieved dose re-
ductions. The number needed to treat for any discontinua-
tion or dose reduction was 3.7 in ITT analyses (Table 2). Per-
protocol analysis yielded similar results.

Patient Empowerment and Process Evaluation
Six-month telephone follow-up interviews with all partici-
pants in the intervention group who completed the trial
(n = 123) revealed that 62% initiated discussions about ben-
zodiazepine therapy discontinuation with their physician
and/or pharmacist, and 58% attempted discontinuation
(Table 3). The majority (72%) of participants desiring discon-
tinuation opted to follow the tapering protocol provided. Oth-
ers required a customized tapering protocol because more than
1 benzodiazepine was being used or because the type of ben-
zodiazepine pills or capsules could not easily be halved or quar-
tered and substitution was required to appropriately taper. Of
the 71 participants who attempted cessation, 38 (54%) were suc-
cessful; 16 (22%) achieved dose reduction, of which one-third
was continuing the tapering process; and 17 (24%) failed. With-
drawal symptoms such as rebound insomnia or anxiety oc-
curred in 42% of participants attempting to taper. No major ad-
verse effects requiring hospitalization were reported. Of the
40 participants, 5 (13%) who discontinued benzodiazepine
therapy received substitutions with trazodone (3 cases), par-
oxetine (1 case), or amitriptyline (1 case). In 7 individuals who
attempted to taper, complete discontinuation was discour-
aged by their health professional. Among the 52 recipients who
elected not to taper, discouragement by their physician or phar-
macist was the most common reason provided (n = 17 [33%]),
followed by fear of withdrawal symptoms (n = 13 [25%]), lack
of concern about taking benzodiazepines (n = 12 [23%]), and
difficult life circumstances (n = 6 [12%]). Several participants
reported that their physician discouraged use of the tapering
protocol because of a perceived absence of adverse effects from
their benzodiazepine use. Of the 123 participants, 120 (98%)
acknowledged satisfaction with receiving medication risk
information.

Discussion
Delivery of an empowerment intervention to engage older
adults in discussing the harms of benzodiazepine use with their
physician and/or pharmacist yielded a benzodiazepine dis-
continuation rate of 27% compared with 5% in the control group

Table 1. Participant Characteristics at Baseline

Variable
Intervention

(n = 148)
Control

(n = 155)
Age, mean (SD) [range], y 75.0 (6.5) [65-91] 74.6 (6.2) [65-95]

Female, % 70.3 68.4

College or university
education, %

21.6 25.8

Lives alone, % 46.6 54.8

Self-reported fair
or poor health, %

35.8 34.8

Montreal Cognitive
Assessment, mean (SD)
[range], score

25.4 (2.4) [21-30] 25.4 (2.5) [21-30]

Self-reported indication
for benzodiazepine use, %

Insomnia 60.8 60.0

Anxiety 45.9 49.0

Pain 2.7 3.2

Other 6.8 6.5

Anxiety disorder, %a 32.4 30.3

Benzodiazepine dose in mg
of lorazepam equivalents
per day, mean (SD) [range]

1.2 (0.8) [0-4.8] 1.3 (0.8) [0-4]

Benzodiazepine type, %b

Short acting 29.1 24.5

Intermediate acting 66.2 72.9

Long acting 4.7 2.6

Duration of
benzodiazepine use,
mean (SD) [range], y

9.6 (8.7) [0.3-48.0] 11.2 (8.3) [0.5-40.0]

Previously attempted
cessation, %

45.2 49.4

No. of medications per day 9.9 (3.9 6) [4-24] 9.9 (3.4) [4-21]

a Score of 9 or greater on the Geriatric Anxiety Index.
b Short-acting benzodiazepines: oxazepam and alprazolam; intermediate-acting

benzodiazepines: lorazepam, bromazepam, clonazepam, and temazepam;
and long-acting benzodiazepines: flurazepam and diazepam.
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6 months after the intervention. An additional 11% of recipi-
ents achieved dose reductions. The effect of the intervention
was robust across age, indication, dose, and duration of ben-
zodiazepine use.

Strengths and Weaknesses of the Study
Strengths of this study include systematic recruitment of par-
ticipants via community pharmacies; blinding of the study hy-
pothesis from participants, physicians, pharmacists, and evalu-
ators; and objective assessment of drug discontinuation rates
from pharmacy prescription renewal profiles. Compared with
previous studies, this trial exclusively targeted seniors older
than 65 years, examined patient empowerment as a means of
initiating shared decision making around potentially harm-
ful medication, and addressed the issue from the patient’s
rather than the physician’s perspective.19,27-29,38,39 One limi-
tation is the 6-month time frame for outcome reporting. Lon-
ger follow-up times could reveal relapse rates or higher dis-
continuation rates as several participants who achieved dose
reductions were still following the tapering protocol at study
end point. Recruitment rates for pharmacies (18%) and indi-
vidual participants (11%) were low and excluded potential par-
ticipants with cognitive impairment. Despite this, selection bias
is unlikely because neither pharmacists nor participants were
aware of the primary outcome of the study other than it being
a medication safety study for older adults. Pharmacies were
recruited systematically across socioeconomic and geo-
graphic living areas around Montreal, and although data on par-
ticipant income could not be collected, no differences be-
tween groups were observed on other variables that correlate

with poverty in the senior population such as female sex, edu-
cational status, and polypharmacy.40,41 Subgroup analyses may
have been underpowered to detect differences. Cursory con-
tent analysis of the events that followed receipt of the inter-
vention may have been limited by patient recall and the non-
intimate nature of the 6-month follow-up. The process of
shared decision making around benzodiazepine therapy dis-
continuation and physicians’ motivations for counseling
against benzodiazepine therapy discontinuation could not be
evaluated because there was no direct contact with physi-
cians during the trial.

Relevance of the Findings and Implications for Clinicians
Our findings suggest that direct-to-consumer education suc-
cessfully leads to discussions with physicians and/or pharma-
cists to stop unnecessary or harmful medication. Discontinu-
ation or dose reduction of benzodiazepines occurred in more
than one-third of the participants who received the empow-
erment intervention. The Beers criteria for inappropriate use
of medications provide guidance for 53 drugs to be avoided in
the elderly.10 This trial only addressed deprescription of ben-
zodiazepine medication, which arguably may be one of the
most difficult classes of medication to withdraw because of psy-
chological and physical dependence.15,42

Previous studies have examined the effect of other types
of brief interventions by physicians on patient discontinua-
tion of benzodiazepine use, as well as pharmacist-initiated
communication with general practitioners to deprescribe po-
tentially inappropriate medication.31,43,44 Sending a letter of
advice from family physicians to patients achieved a discon-

Table 2. Prevalence, Risk Difference, and Odds Ratios for Discontinuation and Discontinuation Plus Benzodiazepine Dose Reduction
at the 6-Month Follow-up

Variable
Participants,

No.
Outcome,

No. (%)
Risk Difference

(95% CI)a
No. Needed

to Treat
Crude OR
(95% CI)

Adjusted OR
(95% CI)b

Discontinuation of benzodiazepine use

Intention to treat analysis

Intervention 148 40 (27.0) 0.23
(0.14-0.32) 4.35 8.05

(3.51-18.47)
8.33

(3.32-20.93)Usual care 155 7 (4.5)

Intracluster correlation 0.008 0.008 0.010

Per protocol analysis

Intervention 123 38 (30.9) 0.26
(0.16-0.36) 3.85 8.53

(3.69-19.76)
8.10

(3.34-19.66)Usual care 138 7 (5.1)

Intracluster correlation 0.007 0.007 0.005

Discontinuation plus benzodiazepine dose reduction

Intention to treat analysis

Intervention 148 56 (37.8) 0.27
(0.18-0.37) 3.70 5.05

(2.66-9.59)
5.49

(2.78-10.84)Usual care 155 17 (11.0)

Intracluster correlation 0.006 0.006 0.010

Per protocol analysis

Intervention 123 54 (43.9) 0.34
(0.22-0.45) 2.94 6.33

(3.10-12.92)
6.73

(3.12-14.55)Usual care 138 16 (11.6)

Intracluster correlation 0.030 0.030 0.020

a 95% Confidence intervals were calculated using robust standard errors.
b Adjusted for age, sex, education, health status, indication of benzodiazepine use for insomnia, anxiety disorder, benzodiazepine dose, previous attempt at

tapering, duration of benzodiazepine use, and number of medications.
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tinuation rate of 24% at 6 months, but the effect size was re-
ported as much lower because 12% of participants in the con-
trol group also achieved discontinuation.28 Our use of a cluster
randomized design with prerandomization enrolment of par-
ticipants may help explain the larger effect seen in the pres-
ent study. Furthermore, the added value of directly educat-

ing the patient, in the absence of initial physician involvement,
likely promotes patient buy-in for discontinuation at an early
stage and allows the patient to act as a catalyst for initiating
discussions about medication management, which is a more
effective approach than the traditional paternalistic ap-
proach to patient care.23 The booklet used for this trial, which

Figure 2. Risk Differences for Discontinuation of Benzodiazepines in Subgroups

–0.2 0.4 0.80.2 0.6
Risk Difference (95% CI)

0

Subgroup
Sex

Risk Difference,
(95% CI) ICC

Men 0.19 (0.06 to 0.32) 0
Women 0.25 (0.15 to 0.35) 0.022

Age, y
≥80 0.11 (-0.01 to 0.24) 0
<80 0.29 (0.17 to 0.40) 0.038

Education level
University or college 0.25 (0.08 to 0.41) 0.126
<High school 0.23 (0.14 to 0.32) 0.012

General health status
Good to excellent 0.24 (0.15 to 0.345) 0
Poor to fair 0.19 (0.08 to 0.30) 0

Anxiety disorder
Yes 0.32 (0.10 to 0.53) 0.150
No 0.21 (0.10 to 0.31) 0.010

Indication for benzodiazepine use
Insomnia 0.20 (0.06 to 0.33) 0.030
Other reasons 0.26 (0.16 to 0.36) 0

Dose
High (>0.8-mg/d equivalent dose) 0.14 (0.05 to 0.23) 0.010
Low (≤0.8-mg/d equivalent dose) 0.46 (0.26 to 0.66) 0.110

Previously attempted to cease benzodiazepine use
Yes 0.20 (0.06 to 0.33) 0.020
No 0.25 (0.14 to 0.36) 0

Duration of benzodiazepine use, y
<5 0.24 (0.05 to 0.43) 0
≥5 0.22 (0.14 to 0.29) 0

No. of medications
<10 0.24 (0.13 to 0.36) 0
≥10 0.20 (0.10 to 0.31) 0

Forest plot of risk differences
(95% CIs) for benzodiazepine
discontinuation due to the
intervention within subgroups of
interest. ICC indicates intracluster
correlation.

Table 3. Effect of the Empowerment Intervention on Self-reported Participant Empowerment

Self-reported Participant Empowerment

Participants, No. (%)

All
(n = 123)

Discontinuation of
Benzodiazepine Use

(n = 38)

Discontinuation or
Benzodiazepine Dose

Reduction
(n = 54)

Discussion with a health professional after receipt of the intervention

Physician only 44 (35.8) 14 (36.8) 20 (37.0)

Pharmacist only 5 (4.0) 2 (5.3) 2 (3.7)

Both 27 (21.9) 13 (34.2) 18 (33.3)

Neither 47 (38.2) 9 (23.6) 14 (25.9)

Attempt to discontinue

Yes, using the tapering protocol in the brochure 51 (41.4) 26 (68.4) 32(59.3)

Yes, using a customized protocol from a physician or pharmacist 18 (14.6) 10 (26.3) 14 (25.9)

Yes, method not stated 2 (1.6) 2 (5.3) 2 (3.7)

No 52 (42.3) 0 6 (11.1)

Patient satisfaction with receipt of the intervention

Appreciated receiving medication risk information 120 (97.5) 38 (100) 54 (100)
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directly delivers information on drug harms to patients, could
be distributed in the nonresearch environment in pharma-
cies or on the Internet in conjunction with other community
education initiatives such as the American Geriatrics Society
website (http://www.healthinaging.org), thus achieving
widespread reach.

Three issues arise for future consideration. First, partici-
pants reported that their physician discouraged discontinua-
tion of benzodiazepines in several cases. Many physicians con-
tinued to perceive the benefits of benzodiazepines as
outweighing their risks.19 Second, benzodiazepines were some-
times substituted with equally harmful sedative medication.
A similar phenomenon was found to occur in US nursing home
residents when coverage for benzodiazepine medications was
interrupted during implementation of the Medicare Part D re-
imbursement policy in 2006.45 Continuing medical educa-
tion to physicians about the harms of all sedative hypnotic
medication may eventually overcome this obstacle. Third,
pharmacists were solicited less often than physicians to dis-
cuss benzodiazepine therapy discontinuation. With the ex-

panding scope of pharmacists’ practice and an increasing em-
phasis on interprofessional models of care, community
pharmacists may be underutilized players to participate in ef-
forts to reduce costly and unnecessary medical treatments.46

Conclusions
Supplying older adults with evidence-based information that
allows them to question medication overtreatment appears safe
and effective and is consistent with the priorities expressed
by the ABIM Choosing Wisely campaign. Without a direct-to-
patient educational component, promotional efforts for depre-
scription to physicians may fail or have a smaller impact. In
an era of multimorbidity, polypharmacy, and costly therapeu-
tic competition, direct-to-consumer education is emerging as
a promising strategy to stem potential overtreatment and re-
duce the risk of drug harms. The value of the patient as a cata-
lyst for driving decisions to optimize health care utilization
should not be underestimated.

ARTICLE INFORMATION

Accepted for Publication: February 20, 2014.

Published Online: April 14, 2014.
doi:10.1001/jamainternmed.2014.949.

Author Affiliations: Faculty of Medicine, Université
de Montréal, Montréal, Quebec, Canada
(Tannenbaum); Faculty of Pharmacy, Université de
Montréal, Montréal, Quebec, Canada
(Tannenbaum, Martin); Department of Medicine,
McGill University, Montréal, Quebec, Canada
(Tamblyn, Benedetti); Department of
Epidemiology, Biostatistics, and Occupational
Health, McGill University, Montréal, Quebec,
Canada (Tamblyn); The Respiratory Epidemiology
and Clinical Research Unit, McGill University Health
Centre, Montréal, Quebec, Canada (Benedetti);
Faculty of Medicine, School of Physical &
Occupational Therapy, McGill University, Montréal,
Quebec, Canada (Ahmed).

Author Contributions: Mr Martin and Dr Benedetti
had full access to all of the data in the study and
take responsibility for the integrity of the data and
the accuracy of the data analysis.
Study concept and design: Tannenbaum, Tamblyn,
Ahmed.
Acquisition, analysis, or interpretation of data:
All authors.
Drafting of the manuscript: Tannenbaum, Martin.
Critical revision of the manuscript for important
intellectual content: All authors.
Statistical analysis: Tannenbaum, Martin,
Benedetti, Ahmed.
Obtained funding: Tannenbaum.
Administrative, technical, or material support:
Martin.
Study supervision: Tannenbaum.

Conflict of Interest Disclosures: Mr Martin
received a bursary from the Michel Saucier
Endowed Chair in Pharmacology, Health, and Aging
of the Faculty of Pharmacy of the Université de
Montréal, and Drs Tannenbaum and Ahmed are
clinician scientists funded by the Fonds de
Recherche en Santé de Quebec. No other
disclosures are reported.

Funding/Support: This study received financial
support from the Canadian Institutes of Health
Research (grant KTE-CFCL-108262).

Role of the Sponsors: The authors retained full
independence from the study sponsor in the design
and conduct of the study; collection, management,
analysis, and interpretation of the data;
preparation, review, and approval of the
manuscript; and decision to submit the manuscript
for publication.

Additional Contributions: Joelle Dorais, BA,
research coordinator, conducted the in-home
interviews and enrolled participants in the study.
France Laprès, RN, MSc, aided with recruitment and
follow-up and also helped evaluate outcomes
according to the prespecified protocol; Mira
Jabbour, MSc, and Francine Giroux, MSc, assisted
with database management; and Doneal Thomas,
MSc, assisted with the data analyses. Joelle Dorais,
France Laprès, Mira Jabbour, and Francine Giroux
are all affiliated to the Centre de Recherche de
l'Institut Universitaire de Gériatrie de Montréal,
while Doneal Thomas is affiliated with the
Respiratory Epidemiology and Clinical Research
Unit at the McGill University Health Centre. These
individuals received financial compensation for
their contribution to this work. We express
gratitude to all the participants and pharmacists
who took part in this trial. Particular thanks are
offered to the Pharmacy Services Department of
the Jean Coutu Group (PJC) Inc for their
collaboration and support. Doneal Thomas,
Departments of Medicine and Epidemiology,
Biostatistics & Occupational Health, McGill
University, and Respiratory Epidemiology and
Clinical Research Unit, McGill University Health
Centre, provided assistance in coding, and database
manipulation during the analysis owing to his
extensive experience with the analysis software.

Additional Information: Patient-level data and the
full dataset are available on request from the
authors.

REFERENCES

1. Oshima Lee E, Emanuel EJ. Shared decision
making to improve care and reduce costs. N Engl J
Med. 2013;368(1):6-8.

2. Bodenheimer T, Lorig K, Holman H, Grumbach K.
Patient self-management of chronic disease in
primary care. JAMA. 2002;288(19):2469-2475.

3. Bardes CL. Defining “patient-centered
medicine”. N Engl J Med. 2012;366(9):782-783.

4. Katz SJ, Hawley S. The value of sharing
treatment decision making with patients: expecting
too much? JAMA. 2013;310(15):1559-1560.

5. Cassel CK, Guest JA. Choosing wisely: helping
physicians and patients make smart decisions about
their care. JAMA. 2012;307(17):1801-1802.

6. American Geriatrics Society. Choosing Wisely
website. Five things physicians and patients should
question. 2013. http://www.choosingwisely.org
/wp-content/uploads/2013/01/about
_choosingwisely_fivethings.pdf. Accessed February
28, 2014.

7. Tannenbaum C, Paquette A, Hilmer S,
Holroyd-Leduc J, Carnahan R. A systematic review
of amnestic and non-amnestic mild cognitive
impairment induced by anticholinergic,
antihistamine, GABAergic and opioid drugs. Drugs
Aging. 2012;29(8):639-658.

8. Woolcott JC, Richardson KJ, Wiens MO, et al.
Meta-analysis of the impact of 9 medication classes
on falls in elderly persons. Arch Intern Med.
2009;169(21):1952-1960.

9. Zint K, Haefeli WE, Glynn RJ, Mogun H, Avorn J,
Stürmer T. Impact of drug interactions, dosage, and
duration of therapy on the risk of hip fracture
associated with benzodiazepine use in older adults.
Pharmacoepidemiol Drug Saf. 2010;19(12):1248-
1255.

10. American Geriatrics Society 2012 Beers Criteria
Update Expert Panel. American Geriatrics Society
updated Beers Criteria for potentially inappropriate
medication use in older adults. J Am Geriatr Soc.
2012;60(4):616-631.

Research Original Investigation Reducing Inappropriate Benzodiazepine Use

E8 JAMA Internal Medicine Published online April 14, 2014 jamainternalmedicine.com

Copyright 2014 American Medical Association. All rights reserved.

Downloaded From: http://archinte.jamanetwork.com/ by a Hopitaux de Paris -Assistance Publique User  on 04/19/2014



Copyright 2014 American Medical Association. All rights reserved.

11. Brekke M, Rognstad S, Straand J, et al.
Pharmacologically inappropriate prescriptions for
elderly patients in general practice: how common?
baseline data from The Prescription Peer Academic
Detailing (Rx-PAD) study. Scand J Prim Health Care.
2008;26(2):80-85.

12. van der Hooft CS, Jong GW, Dieleman JP, et al.
Inappropriate drug prescribing in older adults: the
updated 2002 Beers criteria—a population-based
cohort study. Br J Clin Pharmacol.
2005;60(2):137-144.

13. Fourrier A, Letenneur L, Dartigues JF, Moore N,
Bégaud B. Benzodiazepine use in an elderly
community-dwelling population: characteristics of
users and factors associated with subsequent use.
Eur J Clin Pharmacol. 2001;57(5):419-425.

14. Préville M, Bossé C, Vasiliadis HM, et al.
Correlates of potentially inappropriate
prescriptions of benzodiazepines among older
adults: results from the ESA study. Can J Aging.
2012;31(3):313-322.

15. Gallagher HC. Addressing the issue of chronic,
inappropriate benzodiazepine use: how can
pharmacists play a role? Pharmacy.
2013;1(2):65-93.

16. Parr JM, Kavanagh DJ, Young RM, McCafferty K.
Views of general practitioners and benzodiazepine
users on benzodiazepines: a qualitative analysis.
Soc Sci Med. 2006;62(5):1237-1249.

17. Srisurapanont M, Garner P, Critchley J,
Wongpakaran N. Benzodiazepine prescribing
behaviour and attitudes: a survey among general
practitioners practicing in northern Thailand. BMC
Fam Pract. 2005;6:27.

18. Cook JM, Marshall R, Masci C, Coyne JC.
Physicians’ perspectives on prescribing
benzodiazepines for older adults: a qualitative
study. J Gen Intern Med. 2007;22(3):303-307.

19. Tamblyn R, Eguale T, Buckeridge DL, et al. The
effectiveness of a new generation of computerized
drug alerts in reducing the risk of injury from drug
side effects: a cluster randomized trial. J Am Med
Inform Assoc. 2012;19(4):635-643.

20. Martin P, Tamblyn R, Ahmed S, Tannenbaum C.
A drug education tool developed for older adults
changes knowledge, beliefs and risk perceptions
about inappropriate benzodiazepine prescriptions
in the elderly. Patient Educ Couns. 2013;92(1):81-87.

21. Donohue JM, Cevasco M, Rosenthal MB. A
decade of direct-to-consumer advertising of
prescription drugs. N Engl J Med. 2007;357(7):
673-681.

22. Greene JA, Choudhry NK, Kesselheim AS,
Brennan TA, Shrank W. Changes in
direct-to-consumer pharmaceutical advertising

following shifts from prescription-only to
over-the-counter status. JAMA. 2012;308(10):
973-975.

23. Patient empowerment—who empowers
whom? Lancet. 2012;379(9827):1677.

24. Martin P, Tamblyn R, Ahmed S, Tannenbaum C.
An educational intervention to reduce the use of
potentially inappropriate medications among older
adults (EMPOWER study): protocol for a cluster
randomized trial. Trials. 2013;14:80.

25. Nasreddine ZS, Phillips NA, Bédirian V, et al.
The Montreal Cognitive Assessment, MoCA: a brief
screening tool for mild cognitive impairment. J Am
Geriatr Soc. 2005;53(4):695-699.

26. Pachana NA, Byrne GJ, Siddle H, Koloski N,
Harley E, Arnold E. Development and validation of
the Geriatric Anxiety Inventory. Int Psychogeriatr.
2007;19(1):103-114.

27. Stewart R, Niessen WJ, Broer J, Snijders TA,
Haaijer-Ruskamp FM, Meyboom-De Jong B.
General Practitioners reduced benzodiazepine
prescriptions in an intervention study: a multilevel
application. J Clin Epidemiol. 2007;60(10):1076-
1084.

28. Gorgels WJ, Oude Voshaar RC, Mol AJ, et al.
Discontinuation of long-term benzodiazepine use
by sending a letter to users in family practice:
a prospective controlled intervention study. Drug
Alcohol Depend. 2005;78(1):49-56.

29. Holden JD, Hughes IM, Tree A. Benzodiazepine
prescribing and withdrawal for 3234 patients in 15
general practices. Fam Pract. 1994;11(4):358-362.

30. Bashir K, King M, Ashworth M. Controlled
evaluation of brief intervention by general
practitioners to reduce chronic use of
benzodiazepines. Br J Gen Pract. 1994;44(386):
408-412.

31. Kaur S, Mitchell G, Vitetta L, Roberts MS.
Interventions that can reduce inappropriate
prescribing in the elderly: a systematic review.
Drugs Aging. 2009;26(12):1013-1028.

32. Patterson SM, Hughes C, Kerse N, Cardwell CR,
Bradley MC. Interventions to improve the
appropriate use of polypharmacy for older people.
Cochrane Database Syst Rev. 2012;5:CD008165.

33. Monane M, Matthias DM, Nagle BA, Kelly MA.
Improving prescribing patterns for the elderly
through an online drug utilization review
intervention: a system linking the physician,
pharmacist, and computer. JAMA.
1998;280(14):1249-1252.

34. Eldridge SM, Ashby D, Kerry S. Sample size for
cluster randomized trials: effect of coefficient of
variation of cluster size and analysis method. Int J
Epidemiol. 2006;35(5):1292-1300.

35. Ukoumunne OC, Forbes AB, Carlin JB, Gulliford
MC. Comparison of the risk difference, risk ratio and
odds ratio scales for quantifying the unadjusted
intervention effect in cluster randomized trials. Stat
Med. 2008;27(25):5143-5155.

36. McAlister FA, Straus SE, Guyatt GH, Haynes RB;
Evidence-Based Medicine Working Group. Users’
guides to the medical literature, XX: integrating
research evidence with the care of the individual
patient. JAMA. 2000;283(21):2829-2836.

37. Salzman C. Clinical Geriatric Psychopharma-
cology. Baltimore, MD: Lippincott Williams &
Wilkins; 1998.

38. Pimlott NJ, Hux JE, Wilson LM, Kahan M, Li C,
Rosser WW. Educating physicians to reduce
benzodiazepine use by elderly patients:
a randomized controlled trial. CMAJ.
2003;168(7):835-839.

39. Ten Wolde GB, Dijkstra A, van Empelen P, van
den Hout W, Neven AK, Zitman F. Long-term
effectiveness of computer-generated tailored
patient education on benzodiazepines:
a randomized controlled trial. Addiction.
2008;103(4):662-670.

40. Ten Wolde GB, Dijkstra A, Van Empelen P,
Neven AK, Zitman FG. Social-cognitive predictors of
intended and actual benzodiazepine cessation
among chronic benzodiazepine users. Addict
Behav. 2008;33(9):1091-1103.

41. Gorgels WJ, Oude Voshaar RC, Mol AJ, et al.
Predictors of discontinuation of benzodiazepine
prescription after sending a letter to long-term
benzodiazepine users in family practice. Fam Pract.
2006;23(1):65-72.

42. Bain KT, Holmes HM, Beers MH, Maio V,
Handler SM, Pauker SG. Discontinuing medications:
a novel approach for revising the prescribing stage
of the medication-use process. J Am Geriatr Soc.
2008;56(10):1946-1952.

43. Parr JM, Kavanagh DJ, Cahill L, Mitchell G, McD
Young R. Effectiveness of current treatment
approaches for benzodiazepine discontinuation:
a meta-analysis. Addiction. 2009;104(1):13-24.

44. Voshaar RC, Couvée JE, van Balkom AJ, Mulder
PG, Zitman FG. Strategies for discontinuing
long-term benzodiazepine use: meta-analysis. Br J
Psychiatry. 2006;189:213-220.

45. Briesacher BA, Soumerai SB, Field TS, Fouayzi
H, Gurwitz JH. Medicare part D’s exclusion of
benzodiazepines and fracture risk in nursing
homes. Arch Intern Med. 2010;170(8):693-698.

46. Tannenbaum C, Tsuyuki RT. The expanding
scope of pharmacists’ practice: implications for
physicians. CMAJ. 2013;185(14):1228-1232.

Reducing Inappropriate Benzodiazepine Use Original Investigation Research

jamainternalmedicine.com JAMA Internal Medicine Published online April 14, 2014 E9

Copyright 2014 American Medical Association. All rights reserved.

Downloaded From: http://archinte.jamanetwork.com/ by a Hopitaux de Paris -Assistance Publique User  on 04/19/2014


