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Appropriate medication use

• Controls symptoms

• Minimises harm from chronic diseases

• Prolongs life



Inappropriate medication use

• Is associated with harms:

• Adverse drug events

• Falls

• Hospitalisation

• Frailty

Passarelli, M.C. et al, Drugs Aging, 2005
Diaz-Gutierrez, M. et al, Maturitas, 2017
Black, C. et al, PharmacoEconomics, 2020
Saaralainen, L.K. et al, J Geri Onc, 2014



Implementing evidence is hard

• It takes 17 years for research findings to be 
translated into practice

• From controlled setting to real world

• Maybe even longer for de-implementation

• Different approach to behaviour change 
may be needed

Morris, Z. 2011
Niven, D. 2015



• 1998 review of healthcare in the US
• 30-40% do not receive care according to best evidence
• 20-25% receive unnecessary or inappropriate care

• 2016, 37% of seniors use potentially inappropriate 
medications
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Schuster M., et  al 1998

Implementing evidence is hard

CIHI 2018



How do we fix this?



Behaviour change in prescribing

• Who needs to do what differently? When? and How?

• Prescriber?

• Pharmacist?

• Patient?

• Policy makers?

Scott, S. et al , BJCP, 2020 



Implementation science

Evidence
Evidence-based 
practice?



Implementation science

Is the scientific study of methods to promote the systematic 
uptake of consolidated research findings into routine 

healthcare practice & health policy and, hence, improve the 
quality and effectiveness of health services and care

Eccles M, et al. 2005 



Theoretical approaches in  
implementation science are like…

Everyone has their own, 

and no one wants to use someone else's 



Consolidated Framework for 
Implementation Research



Consolidated Framework for 
Implementation Research (CFIR)

• 5 important domains
1. Intervention
2. Context, Outer setting, e.g. country
3. Context, Inner setting, e.g. health care setting
4. Context, Individuals involved
5. Process of implementation

Damschroder, L.J.  et al 2009



TAPERING TRIAL, Manitoba

Trial Applying Policy to 
Eliminate or Reduce 
Inappropriate Narcotics in 
the General Population

Turner, JP, et al. Trials, 2019 



TAPERING: Background

• Canada was in the grips of an opioid crisis

• Opioid deaths overtook car accident deaths by 50%

• 2nd highest users of opioids world wide

• Direct-to-patient education can reduce chronic sedative use

Patient

Doctor

Pharmacist



Randomization
INTERVENTION

148 participants

WAIT-LIST 

CONTROL

155 participants

5 % complete 

discontinuation
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27 % complete 

discontinuation

Prevalence difference = 23 % 

(95 % CI 14 %-32 %)

NNT = 4 for complete discontinuation

NNT = 3 for discontinuation or dose 

reduction

30 community pharmacies around Montreal 2,716 chronic benzo users 65+, 

303 participants, benzo users 3 months+, aged 65 years and older

no dementia, not on antipsychotics

EMPOWER trial

Tannenbaum, C, et al. JAMA Int Med, 2014 



TAPERING: Aim

• To evaluate the effectiveness of a 
government-led mail-out of 
educational information directly to 
adult, community-dwelling, chronic 
opioid consumers on the reduction 
of opioid utilization, compared to 
usual care.



CFIR: Intervention

• Considers key components of the intervention:
1. Intervention source
2. Evidence strength and quality
3. Relative advantage
4. Adaptability
5. Trialability
6. Complexity
7. Design quality and packaging
8. Cost



Context: Outer Setting in Canada

• Political, social and economical, contexts in which the 
organisation resides

• For TAPERING,
• Opioid crisis
• Media reports
• Insurance company 

restrictions
• Urgency because Canadians are 

dying



Context: Inner setting in Manitoba

• Structure, networks/communications, political and cultural 
contexts and implementation climate within the organisation

• For TAPERING, 
• Defined hierarchy
• Government wanted to do something
• Actions already undertaken: Manitoba Monitored Drug 

Review Committee (MMDRC), free naloxone, physician 
support, pharmacists



Context: Individuals involved

• Knowledge, beliefs, self-efficacy, organisational identity

• Key individuals for TAPERING:

– Provincial Drugs Program Branch

– Health Minister

– College of Physicians and Surgeons 



Process of implementation

• Define the active change process: planning, engaging, 
executing, reflecting & evaluating 

• For TAPERING, this involved
• Top down approach
• Linear series of approval processes  involving different 

stakeholders



Linear Process

❑Provincial Drugs Program Branch approval
❑Ministerial approval
❑MMDRC approval
❑Health Information Privacy Committee of Manitoba Health, 

Seniors and Active Living
❑Patient identification
❑Patient randomisation
❑Printing
❑Posting
❑Reflecting & evaluating



TAPERING: Methods

• Pragmatic, prospective, cluster randomized, parallel-arm 
controlled trial

• Step 1. Create educational brochure
• Identity behaviour change levers 

from EMPOWER and adapt to 
opioids

• Step 2. Identify eligible recipients

• Step 3. Create clusters, randomise 
and mail-out



TAPERING: Results

Randomization

INTERVENTION

127 Clusters

2159 participants

WAIT-LIST CONTROL

124 clusters

2096 participants

4225 Chronic opioid users ≥3 months, 

≥18 years, no dementia, no cancer, no palliative care

23 Excluded

Taking >2000MME/day

2136 Eligible for 

analysis

26 Excluded

Taking >2000MME/day

2070 Eligible for 

analysis



TAPERING: Results

• n = 4206

• Male = 42.9% (n=887)

• Age = 59.9 years (±14.5, range 19-99)

• Age ≥65 = 31.3% (n=648)

• Urban = 49.5% (n=1024)

• Morphine Milligram Equivalence (MME) = 155.7 ±
179.7MME



TAPERING: Results
Opioid reduction 
outcome

Intervention
n=2136     % (n)

Control
n=2070    % (n)

Absolute difference 
%   (95%CI)

Complete cessation
All participants 11.0% (235) 11.0% (228) 0.0% (-1.9 to 1.9)
≥25% dose reduction
All participants 29.4% (628) 27.7% (573) 1.7% (-1.0 to 4.4)
Dose reduction to <90MME/day
All participants 17.4% (194) 18.5% (190) -1.1% (-4.3 to 2.2)
Any dose reduction
All participants 66.0% (1410) 63.1% (1307) 2.8% (0.0 to 5.7)

Male 67.1% (822) 63.3% (748) 3.9% (0.1 to 7.7)
Female 64.6% (588) 63.0% (559) 1.6% (-2.8 to 6.1)
Urban 67.4% (770) 61.5% (630) 5.9%  (1.9 to 9.9)
Non-urban 64.4% (640) 64.7% (677) -0.3% (-4.5 to 3.8)
<65 years 65.7% (951) 62.0% (882) 3.7% (0.2 to 7.2)
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TAPERING: Discussion

• Direct-to-consumer education about benefits and harms of 
chronic opioid use for non-cancer pain is possible at a 
population level

• Failed to produce significant difference in cessation

• Modest reduction in daily opioid use 
• Particularly for younger adults, men and urban areas

• Significant reduction in mortality



Evaluation framework: CFIR

Consolidated Framework for Implementation Research

1. Intervention
2. Context, Outer setting, e.g. Manitoba
3. Context, Inner setting, e.g. organisational (government)
4. Context, Individuals involved
5. Process of implementation

31

Damschroder, L.J. et al. 
Implement Sci. 2009



TAPERING: Why did the results differ?

• Intervention
• Adaptability between medication classes?
• Tapering might take longer? 

• Context, outer setting
• Availability of naloxone
• Physician education / support
• Availability of alternatives (urban vs rural)

• What behaviour change determinants were different?
• Addiction potential higher?
• Trust in government vs pharmacists?
• Knowledge of opioid crisis was not new?



TAPERING: Limitations

• Generalisability  

• Did patients receive the information

• Did patients understand the information

• Were the correct behaviour change levers used

• Contamination between intervention and control

• Administrative data



TAPERING: Lessons learned

• External contexts are very important

• Behaviour change techniques may be critical

• Behaviour change techniques are likely to be different 
between medication classes

Turner, JP. et al. Ther Adv Drug 
Saf. 2018



From D-PRESCRIBE to SaferMedsNL

• Implementation of the D-PRESCRIBE trial across 
Newfoundland and Labrador



Pharmacist

Patient Doctor

Martin, P, et al. JAMA 2018 



70 community pharmacies

503 participants - benzodiazepine, 1st gen. antihistamines, long-acting 

sulfonylureas or NSAIDs users, for ≥ 3 months, age 65 and above,  no dementia

Randomization

INTERVENTION

36 Pharmacies

242 participants

CONTROL

34 Pharmacies

261 participants

Educational brochure sent to patients 

and pharmaceutical opinion sent to 

family physicians

43% discontinuation9% discontinuation
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D-PRESCRIBE trial

Prevalence difference = 34 % 

(95 % CI 25 %-43 %)

NNT = 3 for complete discontinuation

Martin, P, et al. JAMA 2018 



11%

8%

<3%

10%

10%

21%

19%

13%

9%

13%

33%

30%

27%

33%

44%
38%

43%

32%Percentage of seniors who use:

Benzodiazepines (N05BA)

Proton Pump Inhibitors

Source, Canadian Institute for Health 
Information, 2018 Report, (2016 data)

21%

42%

Prevalence of inappropriate 
medications



SaferMedsNL: Aim

• To reduce the prevalence of 
potentially inappropriate 
medications (sedatives and PPIs) 
across Newfoundland and 
Labrador by 20% within 3 years

39



How do you go about doing that? 

1. Who needs to do what differently and when?

2. Is there evidence to support the behaviour change?

3. Is there an implementation science process model that can 
help?



Who needs to do something 
differently?



Process Model: Collective Impact 

Flood, J, et al. 
Health Educ 
Behav, 2015



SaferMedsNL: Methods

Condition Details

Common Agenda Reducing the use of benzodiazepines and proton pump 
inhibitors

Shared Measurement Prevalence

Mutually reinforcing 
activities

Policy change to fund expanded scope of practice, 
Interprofessional communication (POs), 
Audit and feedback,
Education, 
Public awareness

Continuous communication Quarterly stakeholder meetings

Backbone organisation Research team



Step 2 : Healthcare provider engagement 
& tool distribution

Step 3 : Public awareness campaign

Step 4: Data collection, analysis and feedbackR
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Step 1 : Adapt healthcare provider tools, 
create education and public awareness campaign

Taylor, M, et al. BMJ Qual Saf, 2014 



Public Awareness Campaign



SaferMedsNL: Primary outcome

• Change in prevalence of potentially inappropriate medications

• Measured using interrupted time series analysis

• Since 2017, data on all pharmacy claims is collected 

• Assess the cumulative effects of different interventions

• Subgroup analysis to consider sex, age, geographic location



SaferMedsNL: Implementation Outcomes

• Implementation of new professional services: Barriers, 
enablers and practice pearls

• Suitability of collective impact to drive behaviour change 
across multiple stakeholders

• Effectiveness of academic detailing and audit and feedback

• Reach and adoption of public awareness campaign

• Uptake of pharmacist professional services



• Reach

• Efficacy

• Adoption

• Implementation

• Maintenance

• Random telephone survey, (n=440 adults) 

• Reach (did they hear? how?)

• Adoption (what did they do?)

Evaluation framework: RE-AIM

Glasgow, R, et al. Am J Public Health, 1999 



SaferMedsNL: Limitations

• Observational project, not interventional trial

• Primary outcome
• The date of “intervention” is difficult to define
• Multiple contexts that impact medication use
• Political contexts have a big influence

• Implementation outcomes
• Small sample size of “keeners” for qualitative research on 

implementation of deprescribing into practice
• Public awareness difficult to measure



Summary

• Inappropriate medication use is a common and costly problem for 
older adults

• Improving appropriate medication use requires behaviour change 
from prescribers, pharmacists, patients and policy makers

• Implementation science provides guidance on how to move from 
trials that improve medication use to province wide system 
changes

• Implementation science starts with data and ends with data and 
seeks to answer what occurs in-between

• Have you incorporated implementation science into your research?
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Questions?
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