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EMPOWER_2 / PRESCRIBE study (Pharmacist-led Research to Educate and Sensitize Community 
Residents to the Inappropriate prescriptions Burden in the Elderly): Effectiveness of a consumer-targeted 
pharmacist-led educational intervention to reduce inappropriate prescriptions in community older adults 
 
This proposal is the sequel to the EMPOWER study (CIHR-funded 2009-2012), in which our team developed 
and tested a novel consumer-targeted written knowledge transfer tool aimed at empowering older adults to act 
as drivers of safer prescribing practices. The rationale behind the EMPOWER study was that inappropriate 
prescribing involves both the prescriber and the consumer. Given that interventions aimed at physicians to curb 
inappropriate prescriptions have yielded suboptimal results, we hypothesized that: enlisting patients as catalysts 
of change to collaboratively engage physicians in rethinking high-risk prescriptions would lead to greater rates 
of medication discontinuation. In Year 1 of EMPOWER we developed and tested the acceptability of a new 
patient-targeted knowledge transfer tool. In Year 2 we distributed the prototype benzodiazepine tool to 144 
chronic benzodiazepine users to determine its impact on medication-related knowledge, beliefs and potential 
discontinuation. In Year 3 we conducted in-depth qualitative interviews to better understand for whom the 
medication risk reduction intervention worked best, in what context it worked best and in which situations it 
failed. We found that: 
 

! A written educational tool based on constructivist learning theory that directly empowered users with 
knowledge about risks, suggestions for lower-risk therapeutic options, and self-efficacy for 
implementing tapering protocols, was effective in altering the medication “risk-vs-necessity” 
perceptions of 45% of chronic benzodiazepine users.  

! In over 80% of these cases, new perceptions of increased risk elicited an immediate desire to begin a 
benzodiazepine tapering protocol and discuss the issue further with a physician. 

! Forty-three participants (out of 144) succeeded in tapering off their benzodiazepine medication within 6-
months of receiving the knowledge transfer tool.   

! The tool worked best for individuals who received support from their physician. 
! The tool failed for initially motivated individuals who were discouraged by their physician (“at your age 

you do not need to worry about it!”) or who suffered symptom relapse without access to alternative 
treatment.   

! The tool also failed for patients living through personal/stressful circumstances or suffering from 
chronic/terminal illnesses who believed that the necessity of the pill outweighed the risks. 

! Five patients consulted their pharmacist during the de-prescribing decision-making process. To our 
knowledge there was no pharmacist-to-doctor communication during the study. 
 

EMPOWER provided proof of concept that directly targeting consumers, as drivers of safer prescriptions can be 
effective for reducing medication risk. However, several challenges and opportunities also became apparent. 
First, we learned that many physicians were reluctant to change inappropriate prescriptions. Second, we realized 
that if the de-prescribing process were to become sustainable over the long-term, the new paradigm would have 
to be entrenched within the pharmaceutical sector and involve the prescriber, the patient and the pharmacist. 
The current proposal aims to address these challenges. We intend to mount a pragmatic randomized 
controlled trial to test the beneficial effect of enlisting pharmacists to transfer knowledge simultaneously 
to both patients AND prescribers on reductions in inappropriate prescriptions.  
 
Why conduct a trial on inappropriate prescribing now?  
 
There are 5 reasons why a trial on inappropriate prescribing is urgently needed. 

1. Older Canadians rank concerns about medication side effects highest on their list of health 
priorities. 1, 2 Evidence suggests that seniors have good reason to be concerned: as life expectancy 
improves and seniors live longer with multiple chronic conditions, they are also more likely to consume 
multiple medications.3, 4 Individuals with 1-2 chronic conditions take 3-4 prescription medications on 
average, while seniors with 3 or more chronic conditions take 6.3, 4 Even when controlling for age and 



the number of chronic conditions, the number of prescription medications is associated with an 
increased rate of emergency department use in Canada.3 Polypharmacy is the term commonly used to 
define the prescription, administration or use of multiple medications (usually 5 drugs or more).5 There 
are three types of polypharmacy: appropriate, inappropriate or redundant.5  Polypharmacy can lead to 
adverse drug reactions, drug-drug interactions, and increased risk of hospitalization even in instances 
when prescribing is appropriate.6, 7 
 

2. Tragically, far too many seniors are taking inappropriate prescriptions, which further increases the 
risk of adverse drug reactions and unnecessary hospitalization.7-11 Inappropriate prescriptions are 
those where the risks outweigh the benefits, and safer therapeutic alternatives exist that have similar or 
superior efficacy.5, 11, 12 Inappropriate prescribing has been estimated to occur in 12-40% of community-
dwelling non-hospitalized older adults aged 60+, depending on the criteria used and the country 
studied.5, 8, 9, 11, 13-15  In Canada, at least 1-in-4 seniors is currently taking a medication judged to be 
inappropriate.14, 15 The cost of inappropriate prescribing among community-dwelling elders has been 
estimated at $7.2 billion  in the United States,13 and one-tenth the cost in Canada. 
 

3. No one person is being held accountable for the phenomenon of inappropriate prescribing, and it 
is not clear who will take responsibility for fixing it. Consider that industry has a monopoly for 
evaluating its own products. In countries where drug manufacturers are major contributors to the 
national economy, no government can afford to delay product approval until the adverse effects of long 
term use are known.16 Then consider that after a drug has been released, post-marketing observational 
and pharmacoepidemiologic studies for determining drug safety take years to complete, and meta-
analyses even longer. The results of these studies are frequently critiqued for selection bias, confounding 
caused by underlying differences among patients, and underreporting of actual adverse events.17, 18 
Rarely are official warnings issued, or medications withdrawn from the market. Linking the incidence of 
geriatric syndromes such as falls and cognitive impairment to the use of any one medication can 
therefore be daunting to the healthcare provider, especially in patients with polypharmacy.19, 20 The 
evidence base, marketing and guidelines for initiating medications are vast, but few resources exist to 
support ceasing or reducing medications. Clinicians may feel uncomfortable “de-prescribing” or altering 
prescriptions initiated by specialists.21 The pharmacist may wish to intervene, but often has no way of 
knowing the indication for which the drug was prescribed. Patients themselves may be reluctant to stop 
their medication because of physical or psychological dependence, or concern about withdrawal 
symptoms.22, 23 Clearly a multidisciplinary intervention is required that addresses all of these issues. We 
believe this initiative must be undertaken by academic researchers who understand the complexity of the 
problem. We also believe the initiative should be undertaken in close collaboration with the prescribers, 
pharmacists and patients who are intricately involved in the inappropriate prescribing conundrum.  
 

4. The climate is ripe for change for both physicians and pharmacists. The Updated Beers List of 
Drugs to Avoid in the Elderly was recently released by the American Geriatrics Society in April 2012 
and received extensive media attention.11 These criteria, which have not been updated for the past 10 
years, hold world-wide credibility with physicians and pharmacists, providing an easy-to-use reference 
for inappropriate medications. At the same time, pharmacist organizations across Canada are currently 
creating momentum for new legislation to expand the scope of practice for pharmacists. The scope aims 
to include a more independent role in judicious prescribing, justifying issues of patient safety and 
physician support for going beyond the role of simply dispensing prescriptions.24 Quebec pharmacists 
lead the way in this initiative by having been the first to receive payment for sending pharmaceutical 
opinions or “opinions pharmaceutiques” to physicians.25 The pharmaceutical opinion consists of a 
written notice sent to the physician by the pharmacist suggesting changes to the patient’s therapeutic 
regimen.26 As of 2011, Ontario became the second Canadian province that reimburses pharmacists for 
sending a pharmaceutical opinion to a physician or for setting up a consultation with a patient to discuss 
medication safety. Although few studies have examined the outcomes of this policy change, existing 
data supports the conclusion that pharmaceutical opinions are an effective means of increasing 



communication between patients, pharmacists and prescribers, and furthermore allow pharmacists to be 
paid for their expertise even if a drug is not dispensed (since the pharmaceutical opinion compensates 
for the loss of income when the pharmacist recommends replacing a prescribed medicine with a nondrug 
treatment).27   
 

5. In addition to physicians and pharmacists, patients themselves are primed for an intervention on 
inappropriate prescribing.  As a result of the media coverage surrounding the Beers Update launch, 
increased access to drug information is available on the internet. The Canadian media also devotes much 
attention to the cost and consequences of inappropriate drug use in seniors in nursing homes, with 
resulting public concern about the risks of medication use. Members of the focus groups for the 
EMPOWER study communicated their concerns about medications quite clearly to us. Additionally, 
96% of the patients who participated in the EMPOWER impact study expressed appreciation for 
involving them more directly in their medication management, even if they decided not to taper their 
benzodiazepines.   
 

What have we learned from previous interventions to reduce inappropriate 
prescribing?  
 
To supplement the knowledge gleaned from our previous work, our team studied a recent systematic review of 
interventions to reduce inappropriate prescribing in the elderly and a new Cochrane review on interventions to 
improve the appropriate use of polypharmacy for older people.28, 29 The systematic review by Kaur et al. 
included 24 studies and the Cochrane review included 10. Various types of interventions were assessed 
including educational interventions to physicians, online medication reviews, in-hospital geriatrician or 
pharmacist consultation, complex pharmaceutical care, and computerized support systems.  The conclusions 
from the two reviews were similar: computerized decision support and multifaceted pharmaceutical care are 
effective in reducing inappropriate prescriptions. Interventions testing an electronic prescribing system, with on-
demand or computer-triggered alerts and drug decision support to the prescribers significantly decreased the 
number of new potentially inappropriate agents by 18% , but did not affect discontinuation of pre-existing 
prescriptions.30-33  A new generation of computerized drug alerts to physicians that provides patient-specific 
risk estimates of drug-related falls was successful in modifying prescriptions in 25% of cases.34 Unfortunately, 
physicians tended to ignore over 90% of alerts because the benefit was judged greater than the risk, or because 
the drug-drug or disease-drug interaction were considered clinically unimportant.30-32 Consultation and 
screening by a geriatrician or specialized hospital-pharmacist have also been shown to be effective in reducing 
inappropriate prescriptions, but are labour-intensive and unaccessible to many community-dwelling patients.28, 

29, 35 Passive interventions such as mailing evidence-based educational bulletins to physicians do not change 
inappropriate prescribing habits.36  
 
The most compelling results from medication discontinuation studies involve medication review by a 
pharmacist followed by direct communication to the physician.28, 29, 33, 36-38 One obstacle is reaching the 
primary care physician in the ambulatory care setting. Pharmacists only succeed in reaching physicians by 
phone 56% of the time. When contacted, 15% of physicians agree to switch patients to a more appropriate 
therapeutic agent, and 9% consider a change in the future.33 The decision varies depending on the type of 
prescription.33 All this suggests that pharmaceutical opinions may be an under-utilized tool for pharmacists to 
sensitize physicians to changing inappropriate prescriptions.  
 
Little is known about the synergy of simultaneously applying more than one intervention to reduce 
inappropriate prescribing.28 A systematic review of interventions to change physicians’ behavior concluded 
that interventions that incorporate two or more distinct strategies, target different barriers to change, and that 
include reminders are most likely to succeed.39 To our knowledge, no study other than the EMPOWER study 
has involved the patient in holding physicians accountable to re-think inappropriate prescriptions. As 
mentioned, results from the EMPOWER study yielded a 30% discontinuation rate of benzodiazepines (the 
prototype inappropriate prescription) by directly targeting patients with educational material and having them 



discuss it with their physicians. We are therefore very interested in applying and testing a two-pronged 
intervention initiated by pharmacists to simultaneously target both the patient and the physician to 
reduce inappropriate prescriptions.  
 
A new enabling paradigm to optimize medications 
 
Two prescribing paradigms are illustrated in Figure 1.  The first paradigm combines the traditional  
 
Figure 1: 

 
paternalistic model of patient care with the “top-down” managerial approach described in management and 
organizational development theory.40, 41 In this example, the physician acquires information about which 
medications to prescribe or de-prescribe and decides which drug the patient should take. This paternalistic/top-
down model represents the status quo. The second paradigm depicts the approach tested during the EMPOWER 
study, drawing on theories of self-management and collaborative doctor-patient partnerships and is illustrated as 
a “bottom-up” change strategy.40, 41 In the bottom-up approach, the patient drives prescription decisions from 
information gathered on the internet, through friends, or via an accredited academic body (as in the EMPOWER 
study). However, as seen in EMPOWER, the physician has potential to negatively influence a patient’s desire 
for change since the physician still holds the prescribing power. This finding parallels observations from 
organizational change research where resistant managers have killed off the initial enthusiasm of workers for 
change because the workers challenged the top management prerogative.41 Note that neither of the two 
paradigms described above includes the pharmacist as an active player in the decision-making process. 
 
Now consider a new enabling paradigm where the “middleman,” the pharmacist, initiates and influences the 
de-prescribing process by simultaneously conveying information bi-directionally to both the physician and the 
patient prior to the doctor-patient encounter. Our hypothesis is that this type of intervention will create the 
circumstances for elements from the top-down and bottom-up approaches to coincide, a strategy that has 
previously been shown to facilitate implementation of change in other areas of the public sector.41  The process 
would look like this:  
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Figure 2: Two-pronged pharmacist-led enabling paradigm to optimize medications 
 

 
 
In the paradigm described above, the pharmacist will deliver the constructivist learning tool to the patient, which 
has already been shown to increase knowledge, change beliefs and augment self-efficacy for reducing 
medication risk in the EMPOWER study. The pharmacist will also educate and offer support to the physician 
through use of the pharmaceutical opinion, an accepted method of inter-professional collaboration. A small study 
in Quebec revealed that 58% of physicians implement the drug substitution or drug discontinuation 
recommendations delivered in pharmacist-initiated pharmaceutical opinions.27 We therefore hypothesize that this 
multifaceted intervention will result in a synergistic effect on inappropriate prescriptions.  
 
Pilot work to date 
During recruitment for the EMPOWER study we surveyed 20 community pharmacists on their perceptions of 
whether physicians were receptive to the recommendations issued in their pharmaceutical opinions. On a scale of 
0-10 (0 being not at all and 10 being completely receptive), the mean score was 6.5/10 (range 5-9.5), consistent 
with the degree of physician receptiveness observed in earlier work.27 Other than these data there is a paucity of 
evidence on the utility of the pharmaceutical opinion for changing prescriptions among community-dwelling 
older adults. In order to assess the feasibility of the paradigm proposed for this trial, we sought input from 
Uniprix, a large pharmacy chain in the province of Quebec, as well as from the Association Quebecoise des 
Pharmaciens Proprietaires (AQPP or Quebec Association of Pharmacy Owners) on whether or not pharmacists 
would be interested in taking on the roles envisioned by our paradigm. Amélie Paquette, the educational director 
at Uniprix is keen to enlist the pharmacists at Uniprix in efforts to reduce inappropriate prescribing. She inquired 
and informed us that a quarter of the Uniprix pharmacists in Quebec (n=85) have expressed interested in 
participating in research to evaluate the impact of the pharmaceutical opinion on geriatric pharmacotherapy 
issues (see letter of collaboration). Normand Cadieux, the Executive Vice-President and General Manager of the 
AQPP, also expressed enthusiasm about our project and will publicize the opportunity to participate in the 
research to all pharmacists across Quebec (see letter of collaboration).  In the spirit of a pragmatic trial, we 
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therefore intend to determine the effectiveness of the intervention by using it in real clinical practice, applied 
flexibly across pharmacies in a way that is directly relevant to meeting the needs of pharmacists, patients and 
physicians.42, 43 

 
 
 
Study objectives and hypothesis  
Main Objectives:  

1. The first objective of this study is to test the beneficial effect of pharmacist-initiated knowledge transfer 
to both patients and prescribers on the discontinuation of inappropriate prescriptions, compared to usual 
care.  

2. The second objective of this study is to test the added benefit of implicating physicians and pharmacists 
in a patient targeted educational intervention on the discontinuation of inappropriate prescriptions, 
compared to EMPOWER study results where patients alone were targeted. 

3. The third objective of this study is to test the transferability of this novel approach to inappropriate 
prescription discontinuation explored in the EMPOWER study to other classes of inappropriate 
medications by comparing results obtained on benzodiazepines to results in other classes.  

4. The fourth objective of this study is to test the economic impact of the tool by comparing cost of the 
intervention to cost in medical services saved, compared to other interventions currently in use (or 
considered to be) to reduce inappropriate prescriptions. 

 
Secondary Objectives:  
 
Secondary objectives will include but will not be limited to: 

1. To better understand the mechanisms by which the educational tool affects participants’ risk perception, 
knowledge and beliefs with respect to inappropriate prescription use. 

2. To evaluate the impact of Pharmaceutical Opinions on physicians’ perception of the prescription as 
inappropriate as well as document response rates and overall feasibility of Pharmaceutical Opinions as a 
clinical tool to reach physicians in inappropriate prescription discontinuation. 

3. To evaluate the challenges in the patient/physician/pharmacist triad system for discontinuing 
inappropriate prescriptions and the feasibility of implanting this type of intervention on a large scale in 
Quebec’s health care system.  

 
Hypothesis:  
We hypothesize that: 

1. Implementation of this two-pronged approach will reduce inappropriate prescriptions compared to usual 
care, of a magnitude at least as great as interventions directed to physicians alone (25%)33.  

2. Implementation of this two-pronged approach will improve inappropriate prescriptions discontinuation 
compared to targeting patients alone by addressing barriers of discontinuation.  

3. This novel approach to inappropriate prescription discontinuation will not only be transferable to other 
classes of inappropriate medications but should obtain even greater results due to the absence of the 
dependence factor present in benzodiazepine use.44 

4. This novel approach to inappropriate prescription discontinuation will lead to significant savings in 
medical costs and will do so at lower cost than current or hypothesized approaches to inappropriate 
prescription.  

5. This educational tool will increase risk perceptions among recipients, and that increased risk perceptions 
will be associated with changes in knowledge and beliefs about their medication use.45  

6. Pharmaceuticals opinions should at least reach the majority of physicians as in previous studies33 and 
shouldn’t have a significant impact on workload.  

7. Simplicity of the intervention should simplify/favourite its implementation on a large scale if challenges 
in the patient/physician/pharmacist triad are properly identified and addressed. 



 
Methods 
Trial design: A 3-year pragmatic cluster randomized, two-arm, parallel-group controlled trial enlisting 46 
pharmacies and 400 of their community-dwelling clients consuming inappropriate medications. The rationale for 
choosing a cluster design is to prevent contamination across the intervention and control arms by individual 
clients served by the same pharmacy, as well as by pharmacists working within the same pharmacy. 
 
Participants: The study population is community-dwelling older adults recruited from community pharmacies 
in Quebec. Pharmacists who consent to participate in the project will be asked to solicit from RAMQ (Quebec’s 
public health insurance program) a list of all eligible participants from their practice who meet the inclusion and 
exclusion criteria listed below.  
 
Inclusion criteria will be:  

1) Men and women 65 years of age and older (no upper age limit) 
2) Polypharmacy (5 or more active prescriptions) 
3) Individuals for whom prescription claims derive from only one pharmacy identifier  
4) Chronic consumption (> 3 month claims) of one of 3 target inappropriate prescriptions. The choice of 

these 3 medication classes was based on high quality evidence and the strength of the recommendations 
presented in the 2012 Updated Beers Guidelines for Inappropriate Prescriptions,11 as well as their 
frequency of use in the general population.33, 46 There is strong rationale for targeting the following 3 
drug classes: 

! All short, intermediate and long-acting benzodiazepines + Nonbenzodiazepine hypnotics. Clear 
epidemiologic evidence indicates that benzodiazepines are associated with a five-fold increased risk of 
cognitive events47-50, a 30% to two-fold increased risk of falls51-53, a 50% increased risk of hip fractures53-

57, and a 25% to 2-fold increased risk of motor vehicle accidents.58-60 Similar evidence has also been 
detected in Nonbenzodiazepine hypnotics.11 Short-acting benzodiazepines are a recent addition to the 
updated 2012 Beers list. 11 

! Anticholinergic agents including first-generation antihistamines (as single agents or as part of 
combination products such as hydroxyzine or diphenhydramine), and the tertiary amine tricyclic 
antidepressant amitriptyline. First-generation antihistamines cause can cognitive impairment,50 and 
have been associated with an increased risk of confusion, dry mouth, constipation, and functional 
decline.61-66 Amitriptyline should be avoided in the elderly because of an increased risk of sedation, 
cognitive impairment and confusion,50, 63-66 as well as their potential to cause orthostatic hypotension and 
falls.67 

! The long-acting sulfonylurea oral hypoglycemic agents chlorpropamide or glyburide used for the 
treatment of diabetes.  Oral hypoglycemic agents are estimated to be responsible for 11% of emergency 
hospitalizations for adverse drug events in older adults.7 Glyburide is associated with a 52% greater risk 
of experiencing at least one episode of hypoglycemia compared with other secretagogues and with 83% 
greater risk compared with other sulfonylureas.68, 69 Chlorpropramide has potential to cause SIADH 
(syndrome of inappropriate antidiuretic hormone secretion).70 Glyburide is a new addition to the Beers 
list this year.11, 71 

All inappropriate prescriptions that will be targeted by the intervention are listed by medication class in table 
1.  
 
Table 1: List of inappropriate prescriptions targeted by the intervention 

Benzodiazepines+ Anticholinergic Agents+ Long Acting Sulfonylurea+
Alprazolam+ Hydroxyzine+ Chlorpropamide+
Estazolam+ Promethazine+ Glyburide+
Lorazepam+ Amitriptyline+ +

Oxazepam+ Chlordiazepoxide:amitriptyline+ +

Temazepam+ Clomipramine+ +



 
Exclusion criteria will be:  

1) A probable diagnosis of dementia (persons without the capacity to provide informed consent), as 
determined by a) a prescription for memantine or a cholinesterase inhibitor; b) report from a caregiver or 
family-member; or c) a baseline screening score < 23 on the Montreal Cognitive Assessment (MoCA)72.   

2) Inability to understand English or French 
 
Recruitment procedure 
Participants will be recruited to the trial in a systematic fashion. As per previous studies conducted by R. 
Tamblyn, potentially eligible patients from consenting pharmacy will be identified from the RAMQ (Régie de 
l'assurance maladie du Québec) prescription claims database with permission from participating pharmacists.31, 

73, 74 The RAMQ is the universal healthcare public insurance agency in Quebec. Currently, 91% of Quebec 
seniors (65+) are covered by the RAMQ drug plan.73 Each pharmacy in Quebec has a unique identifier and 
patients eligible under RAMQ have a record of all prescriptions filled at each pharmacy.73 Medication 
dispensations have been demonstrated to be accurately and reliably recorded in the RAMQ prescription claims 
database.73 Participating pharmacists will provide consent for the research team to request from RAMQ a list of 
clients who meet eligibility criteria for the study based on prescription claims data from their pharmacy. The 
pharmacists will receive a copy of this list and a second encrypted copy will be sent to the research team. The 
research team will stratify the encrypted identifiers by drug class and randomize each stratum. Participants taking 
one or more or the targeted drug classes will be randomly assigned to receive the intervention for one drug class 
only. The randomized list with encrypted identifiers will be sent back to the pharmacist to sequentially contact 
clients from each of the 3 drug classes to invite them to participate in the study. Using the final list of potential 
participants, pharmacists tally the numbers and contact the research team to request an appropriate number of 
English and French study invitational materials intended for mailed distribution to participants. Invitational 
materials consist of a headquarters pre- approved invitation letter personalized on behalf of the pharmacist and 
an accompanying brochure describing a study on ‘better drug management’. The flyer invites participants to 
contact either their pharmacist directly or the study coordinator by phone if they have any questions or are 
interested in participating in the study. One week after sending out the invitations, the pharmacist notes all 
replies spontaneously received from potential participants indicating their willingness or refusal to participate in 
the study. The pharmacist then calls the remaining candidates to ascertain their interest in participating in the 
study and, if so, to obtain permission to give their names and phone numbers to the study coordinator. According 
to protocol, a maximum of three phone calls and voice messages must be attempted over a 2-week time period in 
order to reach participants, after which time potential participants are declared not interested. The pharmacist 
records all affirmative responses, and the names and phone numbers of interested clients are transferred to the 
research staff at the end of the 3-week period following the invitation mail-out to participants. The study 
coordinator then contacts all potential participants referred by the pharmacists (with the client’s permission) and 
arranges an appointment at the person’s residence to complete the third screening stage: signed consent if 
eligible and collection of baseline data. During the home visit, a research assistant reviews the medication 
currently taken by the patient, queries the medical history and assess cognitive function. Signed consent to 
participate in the study is then obtained from individuals who meet the study criteria after baseline cognitive and 

Triazolam+ Doxepin+>+6+mg/d+ +

Clorazepate++ Imipramine+ +

Chlordiazepoxide+ Perphenazine:amitriptyline+ +

Chlordiazepoxide:amitriptyline+ Trimipramine+ +

Clidinium:chlordiazepoxide+ + +

Clonazepam+ + +

Diazepam+ + +

Flurazepam+ + +

Quazepam+ + +

Eszopiclone+ + +

Zolpidem+ + +

Zaleplon+ + +



health status screening. This procedure will be followed until 3 clients from each drug class have been recruited, 
screened by the research coordinator for eligibility (including a cognitive screen that rules out dementia) and 
enrolled in the trial, or until such time as there are no more eligible clients at that pharmacy or clusters have been 
filled. 
 
The Intervention: The intervention is multifaceted, consisting of the delivery of educational materials about 
inappropriate prescriptions to both patients and their prescribers by the pharmacist. The pharmacist will deliver 
the educational material to the patient in the form of a written educational brochure that was developed and 
tested during the EMPOWER study. All educational material will be customized to the type of inappropriate 
prescription being consumed by the patient. All materials have already been developed and tested for 
acceptability by consumers during Year 1 of the EMPOWER study (only the benzodiazepine intervention was 
used for the impact study in Year 2). When handing the intervention to patients, pharmacists will also join a 
letter explaining why they are receiving an intervention and a pamphlet detailing pharmacist services inviting 
them to a consultation regarding the intervention after reading it should they have any questions. The 
pharmacist will deliver the educational material to the physician in the form of a faxed pharmaceutical opinion 
2 weeks after having delivered the intervention to patients. The research team will provide the pharmacist with 
the customized educational materials for their patients, and examples of pharmaceutical opinions that could be 
sent to the patient’s physician depending on the type of inappropriate medication consumed. The examples will 
provide reference to the Beers criteria and include suggestions for safer therapeutic alternatives for the 
inappropriate prescription under consideration. The pharmacist will be allowed flexibility in their choice of 
whether to use the examples provided by the research team or to draft their own pharmaceutical opinion for the 
physicians.  The educational materials for the patients and examples of pharmaceutical opinions about the 3 
inappropriate prescriptions will be distributed to each pharmacist assigned to the intervention group 
immediately after randomization.  
 
The Control Group: The comparator for this study will be usual care during the six-month time period post-
randomization. Usual care is a common comparator for a pragmatic trial, since it captures a wide, realistic range 
of alternate practice scenarios. After enrolment, all pharmacists will be informed that the project materials will 
be delivered “sometime over the next year.” Based on our experience with the EMPOWER study, we expect that 
the pharmacists will consider this “wait-list” delay to be reasonable as it takes time to contact potentially eligible 
research participants once their pharmacist has obtained permission from them to give the research team their 
contact details (patients go on vacation, visit relatives, feel sick etc.). It also takes time to arrange a baseline data 
collection home visit at a time that is mutually convenient to the patient and research interviewer. Many eligible 
participants will refuse to participate in the study or be deemed ineligible because of the cognitive screen and the 
pharmacist will need to select new candidates. We will explain to the pharmacists that these delays may take 3-6 
months so the recruitment process for the study is long, and we will request that no action be taken by the 
pharmacist other than usual care until such time as the study materials are delivered to them.  The control group 
pharmacists will be given all the educational materials at the end of their 6-month wait period post-
randomization.  
 
Randomization and blinding: Randomization will be by pharmacy cluster after 9 clients from each pharmacy 
have consented to participate in the trial or all eligible patients have been screened. Randomization to the 
experimental or control group will be achieved by computer-generated random digits generated by a research 
assistant not involved in participant recruitment. Randomization will be balanced in non-stratified block groups 
of four, every time four pharmacies and their patients have completed enrolment and baseline data collection.  
Allocation of the intervention by a third party will be blinded, as will data analysis and ascertainment of the 
outcome. The trial is nonetheless considered open-label because both the research assistant who delivers the 
interventions and the study participants and pharmacists who receive it will be aware that the intervention is 
being delivered. We will do our best to ensure that participants are blinded to the purpose of the study during 
enrolment and baseline data collection (prior to randomization) by informing them that the study is about safe 
use of medication in general.  
 



 
 
Study flow: The trial flow is depicted in the figure below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
Blinding: 
As the intervention is educational in nature, blinding of the intervention is impossible. However, to preserve a 
certain level of blinding and to protect sources of bias, the following measures are taken. For participants, 
blinding is achieved by presenting the project to participants as a project on optimizing medication 
management. Consenting participants understand that their medication profiles will be transmitted to the 
research team within the following months and that they will receive a customized letter at some point during 
the year which may contain recommendations for change, which they can then decide to take to their physician 
or pharmacist for discussion. For pharmacists, blinding is achieved by presenting the same study timeline. 
Pharmacists are aware that their clients will receive an intervention at some point during the following year and 
remain blinded to group allocation throughout the course of the study. Pharmacists also remain blinded to other 
participating pharmacies. Since pharmacies are randomized as clusters, they are located in distinct geographic 
locations and generally have no reason to interact with one another. Thus, blinding pertains to both the 
individual and cluster level. 
 
The Primary Outcome:  The primary outcome for the trial is discontinuation of any inappropriate prescription. 
The time period chosen for ascertainment of the outcome is 6-months post-intervention. The 6-month time 
period was chosen according to data obtained in the EMPOWER study and is consistent with the transtheoretical 
model of change which predicts that once people start thinking about changing their behaviour, they usually 
make a decision and implement their plan of action within 6 months.75 Provincial insurance administrative 
(RAMQ) data will be used to measure the outcome for participants in the intervention and control groups.73 The 
RAMQ database includes coverage for physician services and payment to the pharmacist for all pharmaceutical 
opinion sent to physicians. Prescription data contain information on all dispensed prescriptions including drug 
name, dispensation date, dosage, drug form, duration and quantity of the drug dispensed, as well as the license 
number of the physician who wrote the prescription. RAMQ data has been previously used to measure 
discontinuation of inappropriate medications in studies by R. Tamblyn, so the results of this study will be 
directly comparable to previous interventions targeting physicians only.34 Discontinuation of an inappropriate 
prescription will be defined as the lack of a claims renewal for that medication during a minimum of three or 

Pharmacist/Patient Recruitment 

Determination of Patient Eligibility and Baseline Data Collection at the Participant’s Home  

Cluster Randomization of Patients by Pharmacy 

Intervention Group 
Patients receive educational intervention 

Physicians receive pharmaceutical opinion 

Control Group 
Usual care for 6 months 

Wait-list intervention post-6 months 
 

Outcome at 6 months 
Proportion of inappropriate prescriptions that have been discontinued.  

Data retrieved from RAMQ and analysed at 9-months  



more consecutive months (with no subsequent renewals) during the nine months following receipt of the 
intervention (e.g. claims data will only be retrieved 9 months post-intervention for the preceding year at a single 
time point for each participant).  
 
Secondary Outcomes and Measures: The new Medical Research Council guidance for complex intervention 
studies recommends that process evaluations be conducted within the trial to assess the fidelity and quality of 
implementation of the intervention, to clarify causal mechanisms, and to identify contextual factors associated 
with variation in outcomes.76 We therefore intend to track the sequence of events stemming from the delivery of 
the knowledge transfer tools to each pharmacist in the intervention group. The following parameters will be 
measured:  
• Delivery of the educational brochures to the patients by their pharmacists. This will be ascertained from the 

pharmacists at the end of the six-month study period and corroborated by patient self-report during 3 and 6-
month telephone follow-up interviews with the patient participants. The 3-month phone call is required to 
reduce recall bias. 

• The prevalence, timing and type of pharmaceutical opinions sent by the pharmacists to the patients’ 
primary care providers. The occurrence and delivery date of any pharmaceutical opinion sent to the 
patient’s physician will be ascertained by the presence of a RAMQ billing code recorded within 6 months 
after randomization of pharmacies to the intervention group. The type of opinion (example provided by the 
research team vs customized by the pharmacist) will be established by obtaining a photocopied paper copy 
of the pharmaceutical opinion from the patient’s record at the end of the study (by law, the pharmacist must 
keep a copy in the patient’s dossier). The dates of the paper copy will be matched to the date of the billing 
registered in the RAMQ database to validate that the latter relates to the drug under study.   

• Effect of the patient knowledge transfer tool on patients’ beliefs about the use of their inappropriate 
medications and their intent to discuss cessation with their doctor or pharmacist. Baseline and post-
intervention evaluation of participants’ beliefs about their medication will be assessed with the Beliefs 
about Medicines Questionnaire (BMQ). The BMQ is a validated index, commonly used with older 
adults, comprising two five-item scales (BMQ-specific) assessing patients’ beliefs about the necessity of 
the prescribed medication for controlling their medical symptoms and their concerns about the potential 
adverse consequences of taking it as well as two four-item scales (BMQ-general) assessing patients’ beliefs 
about medications in general (harm and overuse).77-79 The BMQ allows calculation of a necessity-concern 
differential which can be used to gauge a change in risk perception over time, as in the EMPOWER study. 
We will also query the patient’s intent to discuss discontinuation with their doctor or pharmacist as in the 
EMPOWER study. Two telephone follow-ups to patients will occur: once at 3-months and once at 6-
months post-intervention. If the patient reports having received material from their pharmacist at the 3-
month phone call, then the BMQ and behavioral intentions questions will be queried.  If the answer is 
negative, then the same process will be repeated at the 6-month follow-up. 

• Effect of the pharmaceutical opinion on the prescriber’s behaviour. Pharmacists will be provided with a 
“study response card” to accompany any pharmaceutical opinion sent to a physician for study patients with 
inappropriate prescriptions. The “response card” will ask the physician to endorse one of the following 
three options: 1) I agree with the proposed recommendation and have signed the prescription 
recommendation you have provided to discontinue or substitute the inappropriate prescription (or institute a 
benzodiazepine tapering protocol, etc.);  2) I will discuss with the patient at the next visit;  or 3) No change 
required.  The physician will be asked in the pharmaceutical opinion to fax back the response card to the 
pharmacist. A copy of all response cards received by the pharmacist will be collected by the research team 
at the end of the study. The pharmacist will also be asked whether the physician acknowledged the 
pharmaceutical opinion in any other way. Lack of acknowledgment of the pharmaceutical opinion by the 
physician will be coded as a non-response. We expect that physician contamination will be minimal, as 
only 3 clients per drug class will be selected from each pharmacy and it is likely that physicians serving a 
given geographic area will have clients served within the same cluster.  

• Patient-physician encounters to discuss inappropriate prescriptions. Patient visits to their primary care 
provider within the 6-months post-intervention will be ascertained by RAMQ billing codes. Visits to 



physicians where discussions about inappropriate prescriptions occurred will be determined by patient self-
report during the 6-month semi-structured telephone follow-up interview by asking whether patients met 
with their physician to discuss their prescriptions and what happened during these encounters. We will also 
query any phone call discussions with physician on this subject and conversations with pharmacists to 
discuss prescription changes. 
 

• Self-Efficacy/Change in self-efficacy. Self-efficacy will be measured pre- and post-intervention with the 
medication reduction self-efficacy scale, a scale that was developed and tested in the context of previous 
benzodiazepine tapering studies.80 Participants will indicate their level of confidence for achieving a pre-
determined medication reduction goal on a scale of 0 to 100 (0=not at all confident to 100 = extremely 
confident), which is based on Bandura’s original guidelines for the development of task-specific self-
efficacy scales.81 Post-intervention, participants will also be asked to rate on this same scale their level of 
confidence about eventually discontinuing using the tapering program provided. The rationale is that self- 
efficacy gives a clear indication of a patient’s belief about their capability to discontinue benzodiazepines 
and may be a potential predictor of benzodiazepine discontinuation. 

 
 
Other Measures: Various measures will also be collected to assess effects of the intervention with some of 
these being medication class specific.  These will include: 
 
For benzodiazepine users:  
 

• Geriatric Anxiety inventory (GAI):  As anxiety is the main reason for benzodiazepine use in the elderly, 
measurement of this dimension may play a critical role in understanding study results82. The GAI is a 20  item, 
5 minutes, self- or nurse-administered scale that measures dimensional anxiety in elderly people. Its Cronbach’s 
α was 0.91 among normal elderly people and 0.93 in the psychogeriatric sample83. Concurrent validity with a 
variety of other measures was demonstrated in both the normal sample and the psychogeriatric sample83. Inter-
rater and test–retest reliability were found to be excellent. Receiver operating characteristic analysis indicated a 
cut-point of 10/11 for the detection of DSM-IV Generalized Anxiety Disorder (GAD) in the psychogeriatric 
sample, with 83% of patients correctly classified with a specificity of 84% and a sensitivity of 75%.83 When 
comparing the psychometric properties of a variety of anxiety measures administered to older adults, The 
Geriatric Anxiety Inventory (GAI) demonstrated the strongest psychometric properties.84 

• Insomnia Severity Indeex (ISI): As insomnia is the second most common reason for benzodiazepine use in the 
elderly, measurement of this dimension may play a critical role in understanding study results.82  The ISI is a 
brief self-report instrument measuring the patient's perception of his or her insomnia. Psychometric evaluation 
of the ISI showed that it has adequate internal consistency and is a reliable self-report measure to evaluate 
perceived sleep difficulties and that the ISI is a valid and sensitive measure to detect changes in perceived sleep 
difficulties with treatment85. The questionnaire is approximately 5 minutes and only administered if subjects 
previously report insomnia.  
 

• Benzodiazepine Withdrawal Symptom Questionnaire (BWSQ): As benzodiazepine withdrawal is linked to 
side effects due to physiological dependence of patients to the medication, measurement of this dimension may 
play a critical role in understanding study results. The BWSQ is a self-report questionnaire is described which 
records the main symptoms experienced during withdrawal from benzodiazepines in pharmacologically 
dependent patients. It has shown to have reliability coefficients between 0.84 and 0.88 and the test-retest 
correlations between 0.75 and 0.88 during withdrawal86. Mean scores on the BWSQ during withdrawal has been 
shown to differentiate between completers and failures (p = 0.036) and low scores during the last phase of 
tapering off predicted no, or limited, use of benzodiazepines in the first years following discontinuation (p = 
0.003)86. 
 



For long-acting sulfonylurea users:  
 

• Diabetes Treatment Satisfaction Questionnaire (DTQSs): As diabetes treatment satisfaction is likely to be 
linked to patients’ decision to or not to change treatment, measurement of this dimension may play a critical 
role in understanding study results. The DTSQ is a measure of satisfaction with diabetes treatment regimens. 
Designed and developed in the 1980s87, the DTSQ is now in a form suitable for people with either Type 1 or 2 
diabetes mellitus and is widely used in clinical trials.88 It has shown to have reliability coefficients of 0.80 and 
0.83 for English and French respectively.89  

For all three categories of medication:  

• Patients’ Attitudes Towards Deprescribing (PATD) questionnaire: As attitude towards deprescribing may 
be an important predictor of patient’s decisions, measurement of this dimension may play a critical role in 
understanding study results. The PATD is a 15-item (~5-7 minutes) questionnaire, which aims to capture the 
views and beliefs of patients regarding cessation of medications.90  The PATD was determined to be valid 
through piloting, expert review and gamma rank correlation with the previously validated beliefs about 
medicines questionnaire and reliable since test-retesting resulted in a total concordance of 71.3 % (95 % 
confidence interval, 64.1–78.5 %). 90  

• PHQ-9 (Depression diagnostic and severity measure):  As depression may play an important role in patient’s 
decisions, measurement of this dimension may play a critical role in understanding study results. At 9 items, the 
PHQ depression scale (which we call the PHQ-9) is half the length (~5mins) of many other depression 
measures, has comparable sensitivity and specificity, and consists of the actual nine criteria on which the 
diagnosis of DSM-IV depressive disorders is based91. (Clearly defined cut-off scores of 5, 10, 15, and 20 
represent mild, moderate, moderately severe, and severe depression, respectively.91) The latter feature 
distinguishes the PHQ-9 from other two-step depression measures for which, when scores are high, additional 
questions must be asked to establish DSM-IV depressive diagnoses. The PHQ-9 is thus a dual-purpose 
instrument that, with the same nine items, can establish provisional depressive disorder diagnoses as well as 
grade depressive symptom severity92. Using the MHP re-interview as the criterion standard, a PHQ-9 score > or 
=10 has a sensitivity of 88% and a specificity of 88% for major depression. 91 When compared to other 
psychometric measures in the elderly, The PHQ-9 had an area under the curve (AUC) of 0.87 (95% confidence 
interval [CI], 0.74-1.00) for major depression, while the PHQ-2 and the 15-item Geriatric depression scale 
(GDS) each had an Area under the curve (AUC) of 0.81 (95% CI for PHQ-2, 0.64-0.98, and for 15-item GDS, 
0.70-0.91; P = 0.551). For major and minor depression combined, the AUC for the PHQ-9 was 0.85 (95% CI, 
0.73-0.96), for the PHQ-2, 0.80 (95% CI, 0.68- 0.93), and for the 15-item GDS, 0.71 (95% CI, 0.55-0.87; P = 
0.187)93.  As the PHQ-9 performs comparably to the PHQ-2 and the 15-item GDS in identifying depression 
among elderly while taking half the length, it was preferred here. 

• Montreal Cognitive Assessment (MoCA): As proper cognitive function is crucial for the administration of any 
educational intervention, a measurement of this dimension is critical in assessing patient’s eligibility to the 
study. The MoCA test is a one-page 30-point test administered in approximately 10 minutes validated in the 
setting of mild cognitive impairment.72 The MoCA has shown consistently superior psychometric properties 
when compared with the Mini-mental State Exam (MMSE), and higher diagnostic accuracy to discriminate 
between Mild cognitive impairment (MCI) (area under the curve=0.856; 95% confidence interval, 0.796-0.904) 
and Alzheimer’s Disease (AD) patients (area under the curve=0.980; 95% confidence interval, 0.947-0.995). 
The MoCa showed that at an optimal cut-off of below 22 for MCI and below 17 for AD, it achieved 
significantly superior values in comparison with MMSE for sensitivity, specificity, positive predictive value, 
negative predictive value, and classification accuracy94. This robust evidence that the MoCA is a better 
cognitive tool than the widely used MMSE for the screening and monitoring of MCI and AD and will be 
preferred here despite its longer administration time (10-12 minutes) vs the MMSE (~8 minutes). All patients 
showing signs of MCI (MoCA score ≤17) will not be included in the study.  



Table 2. Summary of Data collection per study visit  

 
• The Short-Form-12 Health Survey (SF-12):  As health status may play an important role in patient’s 

decisions, measurement of this dimension may play a critical role in understanding study results. The SF-12 is 
an abbreviation of the SF-36 Health Survey. It was designed to be broad ranging but brief enough for practical 
use in large-scale surveys and yet still reproduce the physical and mental scores of the complete Survey.95 When 
compared with the SF-36, intra-class reliability correlations were 0.75 for the SF-12 version, compared with 
0.81 for the full SF-36. The correlation between the two scales was 0.94. The correlation between the Physical 
health composite score (PCS) scores on the two instruments in another study was 0.95; the correlation for the 
Mental health composite score (MCS) was 0.97. Cronbach’s alpha was 0.84 for the MCS items and 0.81 for the 
PCS. The 12 items predicted PCS scores on the complete SF-36 (R2 = 0.91), whereas the R2 for the MCS was 
0.92. Ware et al. compared SF-12 scores with SF-36 scores derived from the same data set; the correlation be- 
tween the SF-12 and SF-36 PCS was 0.95 and was 0.97 for the MCS. They reported that, in a number of 
international studies, the PCS correlations ranged from 0.94 to 0.96, and those for the MCS ranged from 0.94 to 
0.97. 95 The SF-12 has been used extensively in health care research to measure health related quality of life and 
health status in the elderly, and for which normative data is available to ascertain the representativeness of the 
sample.96, 97  
 

• Vulnerable Elders Survey (VES-13): As patient autonomy may play an important role in patient’s decisions, 
measurement of this dimension may play a critical role in understanding study results.  The Vulnerable Elders 
Survey (VES-13) is a simple function-based tool for screening community-dwelling populations to identify 
older persons at risk for health deterioration. The VES considers age, self-rated health, limitations in physical 
function and functional disabilities. It is a validated function-based targeting system that effectively and 
efficiently identifies older people at risk of functional decline and death98. The questionnaire takes 
approximately 5 minutes. 

• Baseline patient measures as well as socio-demographic data such as age and educational status will be 
collected at initial screening conducted in the patient’s home by the research assistant after the pharmacist has 
relayed the names and contact numbers of patients wishing to participate in the trial. The consent form for the 
trial, permission to access each patient’s RAMQ administrative data for follow-up. A breakdown of 
measurements collected at each visit is illustrated in Table 2. 

Visit number T0  T1  T2 T3 T4 
Time 1-7 months 

pre- 
intervention  

 - 7 days  7 days 6 weeks 6months 

Inclusion/exclusion criteria X " " " " " "
Informed Consent X" " " " " " "
Socio-demographic characteristics X" " " " " " "
VES-13 X" " " " " " "
SF-12 X" " " " " " X"
MoCA X" " " " " " "
GAI  X" " " " " " X"
Depression PHQ-9 X" " " " " " X"
ISI Xa" " " " " " Xa"

Medications profile X" " " " " " "
BMQ-General X" " " " " " X"
PATD X" " " " " " X"
Risk Assessment " " X" " X" " X"
Targeted medication use characteristics " " X" " " " X"



aOnly administered if related outcome present.  bOnly administered if in Sufonylurea group. BMQ, Beliefs about Medicines Questionnaire; GAI, 
Geriatric Anxiety Inventory; SF-12, Short Form Health Survey; MoCA, Montreal Cognitive Assessment; PHQ, Patient Health Questionnaire; 
SMAF-ADL, Functional Autonomy Measurement System - Activities of Daily Living; ISI, Insomnia Severity Index; PIPS, Potentially inappropriate 
prescriptions. 

 

Visits: As shown in table 2, there will be a total of 5 data collection requiring patient input.  
• Baseline (T0): Baseline will be collected in the patient’s homes by the research assistant after the 

pharmacist has relayed the names and contact numbers of patients wishing to participate in the trial. In 
this visit, informed consent is obtained from patients. Visit duration should vary between 45-60 minutes 
depending on participants.  

• On study (T1-T3): Time points one to three will be collected over the phone by the same research 
assistant and should last no longer than 5-20 minutes depending on the time point and participant 
dispositions. 

• On study (T4): Time point 4 will be collected in the participant’s homes by the same research assistant. 
Visit duration should vary between 45-60 minutes depending on participants. At this point, participants 
may also be asked if they would wish to meet again to further discuss their experience during the study in 
the context of gathering qualitative data in association with the project. 

• Additional visits: Patients with more/different inappropriate prescriptions detected in their medication 
will be queried for their specific medication at T4, receive additional intervention material for these 
medications and be followed up on 6 months later (T5: 1 year post-intervention). Follow up will be 
similar to the one done at T3, will also be done over the phone and should last no longer than 5-10 
minutes. Patients agreeing to the qualitative interview will arrange a meeting with the research assistant. 
This extra meeting will be perfectly voluntary and participants receiving additional intervention material 
after T4 will not be asked until after their optional T5 as to avoid causing prejudice in their decision to 
participate or not in the qualitative interview process. 

 
Sample size calculation 
The main question driving the sample size is whether the delivery of a knowledge transfer intervention by 
pharmacists to consumers of inappropriate prescriptions and their prescribers is more likely to result in 
discontinuation of inappropriate prescription over a 6-month time period compared to usual care. We 
hypothesize that our intervention will achieve a rate of discontinuation that is at least as great as that achieved in 
previous studies by medication review by a pharmacist and contact with a physician (maximum rate 25%)  
compared to usual care (maximum rate of discontinuation 6%).28, 29, 33, 34, 99-102 These figures were derived from 
published studies in the elderly, conducted in the community setting with a non-imposed intervention targeting 
inappropriate prescriptions and included a prescription discontinuation measure. We therefore intend to power 
our study to detect a minimal 20% increase in any inappropriate medication discontinuation over usual care, and 
an absolute minimal rate of discontinuation of 25%.  We are also interested in conducting sub-group analyses by 
drug class as the three drug classes we have chosen have different indications and may have different rates of 
discontinuation due to the intervention. Our calculations also account for the cluster design, with adjustments 
made for both clustering and for the effect of the cluster size.103 We assume that the intracluster correlation 
(ICC) will vary between 0.02 and 0.2 in our sample, based on previous cluster-based studies reported in the 

DTSQs " " Xb" " Xb" " Xb"
Medication knowledge questionnaire " " X" " X" " "
BMQ-Specific " " X" " X" " X"
Self-efficacy scale " " X" " X" " X"
Intervention related questionnaire " " " " X" X" X"
Benzodiazepine tapering questionnaire " " " " " Xa" Xa"

Intervention appreciation questionnaire " " " " " " X"
Additional PIPs screening information " " " " " " Xa"



literature from physician and pharmacy practices looking at the intent to change health behaviors.104, 105 For 
example, Thompson et al. report an ICC of 0.01 for the intent to quite smoking and an ICC of 0.2 to reduce 
drinking within 61 physician practices.104  Table 3 shows the number of pharmacies required for both the 
subgroup analysis and the main analysis based on different ICC’s and the minimum numbers of patients per drug 
class identified from each pharmacy.106 

 
Table 3: Sample size calculation with varying ICC and number of participants per pharmacy 

SUBGROUP ANALYSIS  MAIN ANALYSIS 

  Number of subjects per drug class   Number of subjects per pharmacy 

Power ICC 3 4 5 6 Power ICC 9 12 15 18 

80 0.02 19 14 12 10 90 0.02 9 8 6 6 

80 0.05 20 15 13 11 90 0.05 11 9 8 8 

80 0.1 21 17 15 13 90 0.1 14 13 12 11 

80 0.2 25 21 19 18 90 0.2 20 19 18 17 

 
Based on our pilot work from EMPOWER, we have chosen the minimal number of subjects per drug class 
(n=3) in order to augment the likelihood that each consenting pharmacy will achieve the required number of 
participants. With an estimated ICC of 0.05 for the 3 participants recruited per drug class, we require 20 
pharmacies per group (60 participants per arm) to be able to estimate discontinuation rates by drug class with 
80% power and alpha 0.05. Recruiting nine participants from each of these pharmacies yields 180 participants 
per arm. With an ICC of 0.2, even just 20 pharmacies per arm would allow 90% power to detect a 20% 
difference at alpha 0.05.  To detect greater differences, a lower sample size is needed. Thus we would have 
ample power for the overall comparison. Based on our experience with EMPOWER we assume that 1 out of 
every 10 pharmacies who wishes to participate will not be able to recruit the desired number of participants 
(insufficient numbers of eligible participants who consent to participate), and that 10% of participants will 
withdraw or be lost to follow-up.  We have therefore inflated our sample size to 400 participants from 46 
pharmacies.  
 
Recruitment feasibility: Our experience with the EMPOWER study makes us confident that we will achieve 
the recruitment target for the current study. We anticipate being able to complete recruitment and baseline data 
collection within a 2 year time period (200 patients/year) by recruiting pharmacists throughout the entire 
catchment area of Quebec. We will be working in close collaboration with the Uniprix chain (n=85 pharmacists 
have already expressed interest in participating) as well as the AQPP to reach out to potentially interested 
pharmacists from other chains. Pharmacists who participated in EMPOWER will be excluded from participating 
in the current proposal. 
 
Analysis 
To determine whether randomization was effective, descriptive statistics (means, proportions) will be calculated 
to assess the balance between the groups on important confounders such as age, sex, health status, baseline 
beliefs about medications and the degree of polypharmacy. The primary analysis will focus on answering the 
main research question driving this study - whether the intervention results in an increased discontinuation rate 
of inappropriate prescriptions of at least 20% compared to usual care. We will use a marginal model estimated 
via generalized estimating equations (GEE) with a binary outcome and an identity link, with an exchangeable 
correlation structure to account for correlation between participants in the same cluster.  Subjects will be 
analyzed as randomized (i.e. intention to treat). Risk differences between the control and experimental groups 
will be calculated and the robust variance estimator will be used to estimate the associated 95% confidence 
interval and p-value.107 If any confounders (age, sex, degree of polypharmacy or health status) are unbalanced 
between the groups, we will estimate the unadjusted and adjusted odds ratios for the intervention via a marginal 
model estimated via GEE with an exchangeable correlation structure.  The robust variance estimator will again 
be used. All analyses described above will be repeated for each drug class during sub-analysis. As a sensitivity 



analysis, we will compare results obtained with the GEE to other procedures that account for clustering such as 
the adjusted chi-squared, ratio estimator and parametric modeling approaches.  
 
The fidelity and quality of implementation of the intervention by the pharmacists will be assessed by rates of 
delivery of the educational materials to the participants and their primary care providers. The types of 
pharmaceutical opinions delivered and the patients’ and physicians’ responses to receipt of the knowledge 
transfer tools will be reported as proportions, along with 95% confidence intervals, and will be stratified by type 
of prescription. In order to determine whether the patient intervention altered beliefs about the necessity-
concern ratio for the inappropriate prescriptions, linear mixed models will be used to evaluate change-scores 
pre-and post-intervention for each medication class with the pharmacist as a random effect. To better 
understand the explanatory mechanisms driving the success or failure of the intervention, we will track the 
sequence of events following randomization for each patient in the intervention group. The chronological order 
of RAMQ billings for pharmaceutical opinions, prescription changes, and patient visits to the physician for each 
participant and each type of prescription will be ascertained. These will be compared to the dates and content of 
the response cards returned by the physicians and the patients’ reports of what transpired during any discussions 
with health providers about their medication. Analysis of these temporal “pathways” will provide valuable 
insight into how and why the de-prescribing process occurred or did not occur for each participant.   
 
Timeline 
The project will take 4 years. Six months to obtain ethics approval and set up procedures with RAMQ for 
recruitment and follow-up. Two years for recruitment, screening and patient enrolment to the trial. Although we 
anticipate being able to quickly recruit the pharmacists, it will take 2 years to obtain the lists from RAMQ, 
contact 2000 clients (only 1/5 clients consents to participate based on EMPOWER data) and arrange baseline 
interviews. Nine-month follow-up is required for outcome ascertainment, and 3-months and 6-months for 
analysis and dissemination of the findings respectively.  
 
Limitations 
Contamination between the experimental and control groups is possible, but we expect it to be minimal. 
Pharmacists will be informed that the intervention will be staggered over the course of a year and they should 
follow usual care until receipt of the study materials. Physicians may end up with patients in both the control and 
experimental arms of the study, but this is unlikely as pharmacies generally serve a specific geographic area and 
patients will be recruited throughout Quebec. The physician will not be contacted directly because of the 
potential to influence the outcome of the intervention during the study period and/or to interfere with the 
pharmacist-doctor relationship. Comparison with EMPOWER and previous studies by Dr. Tamblyn’s group will 
allow us to examine the synergic effects of our intervention compared to direct-to-consumer and direct-to-
prescriber interventions alone. 
 
The Team 
The investigators from the EMPOWER study form the core team for this proposal to which they have added Dr. 
Andrea Benedetti, a biostatistician jointly appointed in the departments of Medicine and   Epidemiology & 
Biostatistics at McGill University.  Dr. Benedetti has extensive experience in the modelling of epidemiologic and 
clustered data and will direct the statistical analyses. Two stakeholder collaborators, Amélie Paquette from 
Uniprix and Normand Cadieux from the Association Quebecoise de Pharmaciens Proprietaires will also 
participate.  The team will be led by Dr. Cara Tannenbaum, a practicing geriatrician, clinical researcher and 
Endowed Chair of Geriatric Pharmacology, Health and Aging at the University of Montreal. Dr. Sara Ahmed 
will contribute expertise in health outcomes research in patient populations with chronic disease. Dr. Robyn 
Tamblyn is a world leader in intervention studies aimed at reducing inappropriate prescribing.   
 
Project Oversight 
The trial will have a steering committee made up of its academic investigators, a member of the private 
pharmaceutical sector (Amélie Paquette), a pharmacist representative (Normand Cadieux), a primary care 



provider, a representative from the Ordre des Pharmaciens de Quebec and a patient representative.  The steering 
committee will meet every two months to review the progress of the study and identify macro-level problems 
and solutions. C. Tannenbaum will oversee the day-to-day management of the project. She will meet weekly 
with the study coordinator to monitor participant recruitment and flow.  
 
Expected Contribution and Knowledge Transfer Plan 
The results of this trial will determine whether the new enabling paradigm to optimize medications is an 
effective strategy to reduce inappropriate prescriptions. Our study will set the stage for future work on the 
assessment of health outcomes as a result of this paradigm. At a policy and health services level, our 
collaborator from the Association Quebecoise de Pharmaciens Proprietaires and additional networking with the 
Ordre des Pharmaciens de Quebec will help inform decision-makers about the utility of pharmaceutical 
opinions for reducing inappropriate prescribing in the elderly. We foresee rapid dissemination of the results to 
pharmacist and patient stakeholders with the help of our steering committee, and to other provinces through 
presentations at the Canadian Pharmacy Association National Conference. We believe the timing of our project 
falls within a window of opportunity during which the scope of the pharmacist’s practice is expanding. At the 
same time, pressure is on physicians to improve the quality of care delivered to patients and to reduce drug-
related hospitalizations. Increased support from pharmacists has potential to alleviate this burden. Hopefully 
this trial will provide Level 1 evidence to catalyze a new culture of pharmacist-led communication to patients 
and prescribers to improve the problem of inappropriate prescribing for the individual and society at large.  
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