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A B S T R A C T   

Background: Long-term benzodiazepine dependence carries significant health risks which might be reduced with 
low-cost patient self-management interventions. A booklet version of one such intervention (Eliminating Med-
ications Through Patient Ownership of End Results; EMPOWER) proved effective in a Canadian clinical trial with 
older adults. Digitizing such an intervention for electronic delivery and tailoring it to different populations could 
expand its reach. Accordingly, this article describes the protocol for a randomized controlled trial to test the 
effectiveness of an electronically-delivered, direct-to-patient benzodiazepine cessation intervention tailored to U. 
S. military veterans. 
Methods: Design: Two-arm individually randomized controlled trial. 
Setting: US Veterans Health Administration primary care clinics. 
Participants: Primary care patients taking benzodiazepines for three or more months and having access to a 
smartphone, tablet or desktop computer. 
Intervention and comparator: Participants will be randomized to receive either the electronically-delivered 
EMPOWER (EMPOWER-ED) protocol or asked to continue to follow provider recommendations regarding 
their benzodiazepine use (treatment-as-usual). 
Measurements: The primary outcomes are complete benzodiazepine cessation and 25% dose reduction, assessed 
using administrative and self-report data, between baseline and six-month follow-up. Secondary outcomes are 
self-reported anxiety symptoms, sleep quality, and overall health and quality of life, measured at baseline and 6- 
month follow-up, and benzodiazepine cessation at 12-month follow-up. 
Comments: This randomized controlled trial will evaluate whether the accessibility and effectiveness of a 
promising intervention for benzodiazepine cessation can be improved through digitization and population 
tailoring.   
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1. Introduction 

Long-term dependence on prescribed benzodiazepines is a public 
health challenge which has been the subject of significant concern in 
multiple countries, including Israel, the United Kingdom, and the United 
States [1–4]. Although useful as short-term medications for some pa-
tients such as those experiencing transitory sleep difficulties, 
longer-term use of benzodiazepines can convey significant risk for many 
patient populations including older adults, persons with sleep problems 
or post traumatic stress disorder or those taking opioids [5–7]. The range 
of adverse outcomes associated with longer-term benzodiazepine use 
can include cognitive decline, falls, motor vehicle accidents, 
opioid-benzodiazepine overdose and benzodiazepine dependence 
and/or use disorder [8,9]. And although in the short-term benzodiaze-
pines can improve symptoms for some of their most common indications 
such as sleep disturbance, in the long-term they can exacerbate them 
[10]. Therefore, effective strategies are needed to help people discon-
tinue long-term benzodiazepine use. 

Although therapist-delivered cognitive-behavioral psychological in-
terventions can reduce benzodiazepine use [11], limits on patient will-
ingness and health care system resources make providing individual 
psychotherapy to even a plurality of long-term benzodiazepine users 
very challenging. A less costly, more scalable, approach is to use the 
Internet to directly provide patients with structured materials that 
impart risk information and encourage them to reduce or cease benzo-
diazepine consumption, either on their own or in consultation with their 
prescribing physician. In addition to requiring less professional staff 
time, interventions that do not require patients to travel and that can be 
accessed at any time and from virtually any place have the added 
advantage of being attractive to individuals who might not access 
clinic-based psychotherapy. 

Interventions that operate on smartphones and desktop computers 
are increasingly being studied as a low-cost, highly accessible method 
for changing substance use behavior [12,13]. To our knowledge, there 
are no studies evaluating a digitized intervention for promoting 
benzodiazepine cessation or reduction. That said, computer-delivered 
interventions have been shown effective at reducing hazardous drink-
ing. For example, Cunningham and colleagues [14,15] have demon-
strated that heavy drinkers reduce alcohol consumption in response to a 
computer-delivered, self-administered assessment of alcohol consump-
tion coupled with personalized feedback on risks and on variance from 
normative population consumption. Further, electronically-delivered 
interventions are inexpensive to disseminate and increasingly 
preferred by patients [16,17], increasing their likelihood of broad 
adoption in healthcare systems [18]. 

A promising model for such an intervention comes from a Canadian 
clinical trial of self-management materials, delivered in printed booklet 
form, that provide information about the risks of long-term benzodiaz-
epine use and suggest strategies for tapering down. The Eliminating 
Medications Through Patient Ownership of End Results (EMPOWER) 
study demonstrated that older long-term benzodiazepine users who 
were mailed a booklet of the EMPOWER materials were eight times 
more likely to discontinue use of benzodiazepines than were controls 
[19]. If EMPOWER was found to be effective in electronic form, it would 
greatly expand its potential reach. 

One national health care system in which such an intervention could 
be particularly valuable is the US Veterans Health Administration 
(VHA). The VHA is a government-financed health care system which 
offers comprehensive care to over nine million individuals with prior 
service in the U.S. military. In the VHA, 355,298 Veterans were pre-
scribed benzodiazepines in the fiscal year 2016, almost two-thirds 
(63.6%) of whom took them for three months or more [20]. Further, 
the VHA population includes many older adults and many who take 
prescribed opioids, further increasing the health risks of long-term 
benzodiazepine use. 

To tailor EMPOWER to the veteran population, our research team 

worked with VHA patients, prescribing providers and administrators; we 
then worked with software developers to convert the intervention to a 
computer-delivered format we call EMPOWER-ED (ED, Electronically 
Delivered) [21]. This protocol describes how the effectiveness of 
EMPOWER-ED will be evaluated in a randomized controlled trial 
enrolling a markedly different population and format than in the initial 
Canadian study. The primary hypotheses of the RCT are that long-term 
users of benzodiazepines who are assigned to receive EMPOWER-ED will 
be significantly more likely than controls to cease taking benzodiaze-
pines entirely or reduce their benzodiazepine dose by at least 25% at 
6-month follow-up. The secondary hypotheses are that, relative to 
controls, participants receiving EMPOWER-ED will experience reduced 
anxiety symptoms, better sleep quality, and higher overall health/-
quality of life at six-month follow-up. Because these functional outcomes 
were not measured in the original EMPOWER study, assessing whether 
they change is a unique contribution of the present trial. In addition to 
being important in themselves, these three functional outcomes may 
moderate or mediate participants’ response to EMPOWER-ED. For 
example, participants who experience better sleep or reduced anxiety 
upon initial benzodiazepine tapering may be more likely to continue to 
full cessation. In contrast, if functional outcomes deteriorate, patients 
(or the physicians who advise them) may be inclined to abandon 
EMPOWER-ED; if this were a common result it would likely reduce the 
adoption of EMPOWER-ED within VHA. Finally, our secondary analysis 
will also examine whether any effects of EMPOWER-ED observed on our 
primary outcomes at six-month follow-up are maintained at 12-month 
follow-up. 

2. Methods 

2.1. Study design and setting 

This study will be an RCT conducted at the Central Arkansas Veter-
ans Healthcare System (CAVHS). Patients with at least one primary care 
appointment in the last year will be screened for eligibility. Primary care 
is provided at the CAVHS medical facility, as well as eight affiliated 
community-based outpatient clinics. We obtained human participants 
approval from the VA Central Arkansas Veterans Health Care System 
Research and Development Committee and Institutional Review Board. 
The study is registered at clinicaltrials.gov (NCT04572750). 

2.2. Participants 

We will generate a list of potentially eligible participants using 
VHA’s centralized patient database. Enrollment eligibility criteria are 
having a designated primary care provider at CAVHS or its affiliated 
sites, having an active benzodiazepine prescription dispensed for three 
months or longer [19], and having access to the Internet and a desktop 
computer, tablet or smartphone. Individuals will not be eligible for 
enrollment if they are receiving palliative care or have a current diag-
nosis of dementia, schizophrenia, seizure disorder and/or spinal cord 
injury. Study staff will contact and screen individuals on the list for other 
exclusion criteria that cannot be determined through the centralized 
patient database, namely acute suicidality, lack of access to a smart-
phone or tablet and inability to speak and understand English. Because 
tapering down often requires pill-splitting, patients taking capsule form 
medication will be excluded. 

2.3. Recruitment 

Recruitment is set to run from April 2022 to March 2023. Potentially 
eligible persons will be asked to respond to a study invitation letter, sent 
via mail, inviting them to participate in the study. Individuals meeting 
study eligibility criteria will receive a description of the study over the 
telephone including what is requested in terms of participation, 
including the possibility of receiving EMPOWER-ED, and, that 
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participants in both conditions will be re-contacted in six-months 
(Fig. 1). A research assistant will obtain consent from those who are 
interested in participating. Participants will receive US$30 for 
completing the baseline interview and US$30 for completing the six- 
month follow-up interview. 

2.4. Sample size 

The original EMPOWER study reported an eight-fold difference in 
benzodiazepine cessation and reduction rates, which converts to a 
Cohen’s d greater than 0.8 [19]. However, we powered the present study 
using a more conservative estimate of the intervention effect based on a 
recent meta-analysis of 17 clinical trials [22] showing that 
computer-delivered interventions demonstrate an effect size on drug use 

somewhat lower than medium (0.36). 
To attain 80% power with .05 type I error rate to detect a medium 

effect size of 0.35 with intra-class coefficient of 0.008 (based on the 
original EMPOWER study [19]) for the primary outcomes of benzodi-
azepine cessation and reduction, 66 patients per group will be needed. 
Assuming an 80% six-month follow-up rate, this will require enrollment 
at baseline of 170 participants (i.e., 85 per group). 

2.5. Randomization 

Simple randomization of participants will be conducted using SAS by 
the study biostatistician. Because existing research has not identified 
variables consistently likely to moderate the impact of the intervention 
on outcomes, the sample will not be stratified prior to randomization. 

Fig. 1. Flowchart of procedure.  
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To facilitate randomization, research assistants, guided by a 
biostatistician, will generate and store a randomized list on an encrypted 
electronic file and will be the only study staff with access to this infor-
mation. Study principal investigators (KH and MAC) will also be blinded 
to participant allocation. Once consented, participants will be asked to 
complete a baseline assessment conducted by telephone prior to being 
randomized to condition-EMPOWER-ED or treatment-as-usual. Thus, 
research assistants will be blinded to participant condition for the 
baseline interview. At six-month follow-up, each interviewer will be 
given an envelope with the participant’s study ID, to be opened after 
completion of the interview and while they are still on the phone with 
the participant. This will allow interviewers to remain blinded to con-
dition while assessing main outcomes and allow for subsequent ques-
tions about participants’ use of the EMPOWER website. 

2.6. Experimental condition 

Participants in the experimental condition will receive the 
EMPOWER-ED website information over the telephone and by email. 
They will be able to access the EMPOWER-ED protocol on any platform 
(e.g., smartphone, desktop, tablet) that they choose. Based on the 
original EMPOWER protocol, the EMPOWER-ED protocol will consist of: 
a self-assessment of risks associated with long-term benzodiazepine use, 
information on the evidence for benzodiazepine-related harms (Fig. 2), 
knowledge statements designed to create ambivalence about the safety 
of benzodiazepines, education about drug interactions, vignettes of 
peers who have successfully stopped using benzodiazepines to support 
participants’ self-efficacy to change (Fig. 3), information about equally 
or more effective therapeutic alternatives for sleep difficulties and/or 
anxiety (Fig. 4) and recommendations for self-tapering. 

Participants will have the option of generating a taper schedule 
should they decide that they would like to reduce or discontinue their 
benzodiazepines. To produce the taper schedule, participants will first 
enter their current daily benzodiazepine dose and frequency of dose. 
Participants are then asked to enter their desired date for starting the 
taper and to verify information entered including current dose each time 
they take their medication and the number of times per day they take 
their medication. This verification process allows participants to correct 

any incorrect information initially entered about their benzodiazepine 
use prior to generating the personalized taper schedule. After verifica-
tion, EMPOWER-ED will generate a taper schedule based on the infor-
mation provided. The tapering schedule will last up to 21 weeks with 
each day’s target pill consumption graphically displayed on a calendar 
(e.g., full-pill, half-pill, quarter pill, or no pill for each time they take 
their medication). 

All participants’ enrolled in the study will have a note indicating 
their study involvement including their condition assignment uploaded 
to their medical chart that is accessible by their primary care provider. 
The EMPOWER-ED materials will encourage all participants to notify 
their primary care physician of their decision to taper their benzodiaz-
epines and provide practical tips for managing the taper process 
including when to contact their prescribing provider. The study team 
will also provide the phone number to a study physician should par-
ticipants have questions about any concerning symptoms during their 
taper. 

2.7. Control condition 

Participants assigned to the control condition will be asked to 
continue to follow any provider recommendations regarding their 
benzodiazepine use. Control participants will also be informed that if the 
EMPOWER-ED materials have an effect, they will be made available to 
them at the end of the study (i.e., at 12-months follow-up). 

2.8. Data collection 

Participants in both conditions will be asked to complete a 30–45 
min interview over the telephone at baseline and at six-month follow-up. 
We will also collect data from the VHA centralized databases on par-
ticipants’ benzodiazepine use at baseline, six-month and 12-month 
follow-up. The study will collect demographic data including age, sex 
and gender identity, race/ethnicity, current marital, occupational and 
housing status and education at baseline. We will also collect data on 
participants’ readiness to make a change in their benzodiazepine use (1 
= not ready to change, 10 = trying to change) using the single item 
readiness ruler [23] and use the 5-item Severity of Dependence Scale 

Fig. 2. Self-assessment of risks associated with long-term benzodiazpine use and education on potential harms.  
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(SDS) modified for benzodiazepine use to assess dependence at baseline 
and three month follow-up [24]. The SDS assesses the degree of 
dependence experienced by participants using different types of drugs in 
the past month (e.g., did you worry about your use of benzodiazepines? 
and did you wish you could stop?). SDS items can be summed to 
generate a summary score with higher scores indicating more drug 
dependence [24]. These variables will be explored as potential moder-
ators of intervention effects should EMPOWER-ED be found to be 
effective. 

2.9. Outcomes 

We preregistered two primary outcomes: cessation of 

benzodiazepines and dose reduction of benzodiazepines at six-month 
follow-up. Cessation is defined as the absence of a benzodiazepine pre-
scription renewal in the three months prior to follow-up, and dose 
reduction is defined as a 25% or greater decrease in benzodiazepine use 
sustained for three months or more at follow-up. All participants who 
cease benzodiazepines entirely will be included with those who achieve 
25% or more reduction. 

We will collect data from two sources to examine our primary out-
comes. First, we will follow the approach used in the original EMPOWER 
study and use administrative data to assess reductions in benzodiazepine 
use. Second, we will collect participants’ self-report data on their 
benzodiazepine use at baseline and six-month follow-up, using the six- 
month Timeline Followback method [25]. The TimeLine Followback is 

Fig. 3. Vignettes of peers who have successfully stopped using benzodiazepines.  

Fig. 4. Evidence-based alternatives to benzodiazepines for helping with sleep or anxiety.  
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a valid calendar-based method that asks participants to retrospectively 
recall their drug use (e.g., yes or no, daily dosage, drug name) up to two 
years prior to the interview date. This data source will allow us to 
determine the existence of any additional benzodiazepine prescriptions 
(e.g., from a non-VHA provider) and/or whether any additional 
benzodiazepine use occurred between baseline and six-month follow-up 
that was not captured in the administrative data. For both data sources, 
all doses of different benzodiazepines used will be converted to loraze-
pam equivalents and the baseline dose will be defined as the average 
daily dose in the six-months prior to randomization. 

Pre-registered secondary outcomes include anxiety symptoms, sleep 
quality and overall health and quality of life collected at baseline and 6- 
month follow-up. Anxiety symptoms will be measured by the General-
ized Anxiety Disorder Scale [26]. This seven-item scale asks about the 
presence and severity of seven symptoms (e.g., feeling on edge, having 
trouble relaxing) and includes an omnibus item rating that is the extent 
to which any of the seven symptoms has made it difficult “to do your 
work, take care of things at home, or get along with other people”. The 
secondary outcome will be the sum of the seven items assessing anxiety 
symptoms. Sleep quality will be measured by the Patient-Reported 
Outcomes Measurement System brief sleep disturbance scale [27]. 
This eight-item scale assesses degree of difficulty falling asleep, degree 
to which sleep is refreshing, and ability to stay asleep through the night. 
A secondary outcome will be the sum of the eight items assessing sleep 
quality. Overall health and quality of life will be measured by the RAND 
Veterans Short Form-12 measure [28], which consists of items assessing 
global emotional and physical well-being and function (e.g., “How much 
time in the past four weeks did you have a lot of energy?”, “Compared to 
one year ago, how would you rate your physical health today?). Global 
domains of emotional and physical well-being and health will be used to 
measure this secondary outcome. 

The final secondary outcomes are cessation and 25% decrease of 
benzodiazepine use at 12-months follow-up; unlike the prior measure-
ments these data will be collected using administrative data (resource 
constraints prevent assessing this by interview). Benzodiazepine cessa-
tion and reduction at 6-month, as opposed to 12-month, are chosen as 
the primary outcomes in an attempt to replicate findings from the 
original EMPOWER study in Canada [19]. No other 12-month outcome 
data will be gathered. 

3. Statistical methods 

The randomization scheme will be checked by comparing baseline 
variables with known or suspected prognostic importance between the 
experimental and control group using bivariate analyses. If the pro-
portion of variables with significant differences between groups is 
greater than .05, an imbalance between the two groups is suspected. We 
will then run the models with and without those variables that caused 
imbalance between the groups included and compare the results. If the 
results from both approaches are essentially the same, we will use the 
models without those variables included. Otherwise, we will adjust 
those variables in the models. Linearity between continuous variables 
and outcomes will be checked. If the relationship is not linear, other 
appropriate functional forms (e.g., quadratic) will be assessed or the 
variable will be changed to categorical. Proportions of missing values 
will be assessed and multiple imputation method will be used for 
missing values if necessary and if the missing at random assumption is 
deemed reasonable. 

Descriptive statistics will be calculated to examine data distributions. 
Tests for distributional assumptions (e.g., normality) for continuous 
variables will also be performed. Bivariate analyses will be performed 
for categorical variables using a Chi-square test, for continuous normally 
distributed variables using independent t-test and for non-normally 
distributed continuous variables using nonparametric Wilcoxon rank- 
sum test. 

For primary outcomes of benzodiazepine discontinuation and 25% 

dose reduction at 6-month follow-up, we will use logistic regression 
models to examine the effect of EMPOWER-ED on the proportions of 
participants with discontinuation and dose reduction. The models will 
be run first with the indicator variable for EMPOWER-ED versus control 
conditions only plus baseline outcomes. Then the models will be run 
again with the covariates identified in the bivariate analysis added. The 
results from both models will be compared. 

The same approach will be used to examine any impact of the 
intervention on the three secondary outcomes assessing function (anx-
iety, sleep quality, and quality of life) at 6-month follow-up. General or 
generalized linear models will be used depending on whether outcomes 
are normally distributed or not. 

In addition, to examine secondary outcomes of benzodiazepine 
discontinuation and 25% dose reduction at 12-month follow-up, we will 
use generalized estimating equations (GEE) models or generalized linear 
mixed models, with data collected at 6-months, to examine the effect of 
EMPOWER-ED on the proportions of participants with discontinuation 
and dose reduction to account for the repeated measures within each 
participant. All the models will include the indicator variable for 
EMPOWER-ED versus control conditions, time representing 6- and 12- 
month follow-ups and covariates identified in bivariate analysis. The 
baseline benzodiazepine use (i.e., average daily dose) variable will be 
adjusted. The interaction between the indicator variable and time will 
be examined and dropped from the models if statistically non- 
significant. SAS 9.4 will be used in all the analyses. 

3.1. Economic analysis 

We will estimate the average cost of the intervention. For each 
participant, we will summarize their care utilization and cost data. We 
will then perform a budget impact analysis of the intervention, 
comparing all health care costs for each condition, including the costs of 
delivering EMPOWER-ED. We will not include costs of developing the 
intervention or administrative overhead [29]. Assuming also, that 
EMPOWER-ED may affect both immediate decisions about benzodiaz-
epine use as well as decisions about other health care in the near future, 
we will analyze changes in all health care utilization and costs incurred 
within the 12-months before and the 12-months following randomiza-
tion. We will also compare costs incurred in the first 6-months to those 
incurred in the second 6-months. 

We will analyze the subsequent cost impacts of the intervention, 
using both the simple cost comparison and multivariate regression 
methods. For the mean cost comparison, we will estimate the average 
costs of health care utilization by type of care (e.g., inpatient, outpatient, 
pharmacy) for the experimental and control group, respectively. We will 
also estimate the average costs by type of care separately for the two 
outcome groups: patients with complete cessation for three or more 
months and patients with 25% or more dose reduction compared to 
baseline. Due to the skewed distribution of cost data, we will use a two- 
part regression model (logit for the first part and generalized linear 
model for the second part) to evaluate the marginal effect of EMPOWER- 
ED on costs and resource utilization [30,31]. For the regression analysis, 
we will include demographic and risk adjustment variables in the 
regression models and examine the impact of complete cessation and 
25% or more dose reduction on health care costs by type of care. 

We will estimate the budgetary impact for the study site. We will 
measure labor costs associated with delivering and maintaining the 
intervention. We will extrapolate from this site to create projections for 
other VHA medical facilities based on the prevalence of patients on long- 
term benzodiazepines. This will allow us to estimate the budget impact 
of diffusing the EMPOWER-ED materials throughout VHA as well as 
beyond it. 

4. Discussion 

Digital interventions have substantial potential to serve as broadly 
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accessible, low-cost sources of behavior change support for individuals 
who use addictive substances. However, most of such interventions 
available on the Internet have not been evaluated, and many others have 
only been evaluated on populations which are not broadly representa-
tive of the whole. The EMPOWER-ED trial thus has potential to advance 
the science and clinical practice in both respects, while simultaneously 
engaging in a fundamental but often neglected task for addiction sci-
ence: replication of clinical trial findings. 

The other potential contributions of this evaluation are twofold. 
First, benzodiazepines are a strangely neglected topic in the addiction 
field [32], with little effort being expended to understand and intervene 
with long-term users. Like the EMPOWER trial itself, the present study 
evaluating EMPOWER-ED will help fill this gap in understanding. Sec-
ond, by focusing on a high-need population, namely US military veter-
ans, this project can reasonably hope to reduce health disparities in the 
United States as well as we hope in other countries. 
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