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PlanPlan……

•• To get you as confused as I amTo get you as confused as I am



Defining AdherenceDefining Adherence

““The extent to which a The extent to which a 
person’s behaviour person’s behaviour ––
taking medication, taking medication, 
following a diet, and/or following a diet, and/or 
executing lifestyle executing lifestyle 
changes, corresponds changes, corresponds 
with agreed with agreed 
recommendations from recommendations from 
a health care provider”a health care provider”

--WHO 2003WHO 2003



What is adherence?  What is adherence?  -- reallyreally

“…the extent to which a person takes “…the extent to which a person takes 
medications, follows a diet, and/or medications, follows a diet, and/or 
executes lifestyle changes executes lifestyle changes that are that are 
known to benefit their healthknown to benefit their health.”.”

Blackburn Subcommittee (BS)Blackburn Subcommittee (BS)



The problem of adherence..The problem of adherence..
•• Staggering for most diseases Staggering for most diseases –– most countriesmost countries

•• Approx 50% of individuals take medications Approx 50% of individuals take medications 
regularlyregularly

•• Causes 33% Causes 33% -- 69% of all drug related hospital 69% of all drug related hospital 
admissionsadmissions

•• Cost is $100 billion per year in USA alone Cost is $100 billion per year in USA alone 
–– AKA AKA -- America’s other drug problemAmerica’s other drug problem

•• Single biggest barrier to effective outpatient Single biggest barrier to effective outpatient 
treatmenttreatment



ExamplesExamples……



Rasmussen, JAMA 2007; 297:177-
186



Real world subjectsReal world subjects
• Survivors of heart attacks in Ontario b/w 1999 & 2003

• Filled either 
– Statin, beta-blocker, or calcium channel blocker

• Adherence divided as 
– High 80% 
– Intermediate 40%-79%
– Low ≤ 40%

• Followed for 2.4 years on average 



Death RatesDeath Rates

•• High adherence 16% (2,310 / 14,345)High adherence 16% (2,310 / 14,345)

•• Low adherence   24% (261 / 1,071)Low adherence   24% (261 / 1,071)



Mazzaglia et al. Circulation 2009; 
120:1598 - 1605



SubjectsSubjects

•• Newly diagnosed with HTN (Italy)Newly diagnosed with HTN (Italy)

•• Prescribed medication within 90 daysPrescribed medication within 90 days

•• No serious CV disorderNo serious CV disorder



Adherence at 6 monthsAdherence at 6 months

Low 
adherence

High 
adherence



After 4.5 yearsAfter 4.5 years

•• 38% fewer CV 38% fewer CV 
events in high events in high 
adherence groupadherence group



In SaskatchewanIn Saskatchewan……



Are there logical solutions to Are there logical solutions to 
this problem of nonthis problem of non--

adherence??adherence??



Solution #1Solution #1



Solution #2Solution #2





MethodsMethods

•• 10 subjects attending a 10 subjects attending a warfarinwarfarin clinicclinic

•• Given a Given a MEMsMEMs system system 

•• For correct useFor correct use
–– 2 in 5 chance at a $10 reward 2 in 5 chance at a $10 reward 
–– 1 in 100 chance at $100 reward 1 in 100 chance at $100 reward 



Daily adherence (Daily adherence (avgavg 3 months)3 months)



INR controlINR control





Show me the moneyShow me the money

• $100 for completing a smoking-cessation 
program

• $250 for stopping within 6 months 

• $400 for abstinence at 1 year



ResultsResults
•• Enrollment in a smoking cessation programEnrollment in a smoking cessation program

•• Money group Money group 15.4% (67 / 436)15.4% (67 / 436)
•• Control group Control group 5.4% (24 / 442)5.4% (24 / 442)

•• Confirmed stopping at 3 or 6 months Confirmed stopping at 3 or 6 months 
•• Money Money 20.9% 20.9% 
•• Control Control 11.8%11.8%

•• Continued success at 15 Continued success at 15 –– 18 months18 months
•• Money Money 9.4%9.4%
•• Control Control 3.6%3.6%



Maybe thereMaybe there’’s something to this s something to this 
butbut……



Solution #3Solution #3

•• The traditional wayThe traditional way



““ScientificScientific”” interventions to help interventions to help 
nonnon--adherenceadherence

Cochrane 
2005 issue 4



Authors’ conclusions

“Current methods of improving adherence 
for chronic health problems are mostly 

complex and not very effective, ….”



Other possibilities?Other possibilities?





BehaviouralBehavioural interventions are interventions are 
logicallogical



Murray et al, Ann Intern Med 2007; 
146:714-725

If the problem isIf the problem is……



Murray et al. Ann Intern Med 2007; 
146:714-725



Tools to helpTools to help



Health Belief ModelHealth Belief Model
Concept Definition Application

Perceived Susceptibility -belief regarding the chance of getting a 
condition

Define the population at risk/risk level
Personalize the risk based on person’s 

characteristics of behavior
Make perceived susceptibility more 

consistent with an individual’s 
actual risk

Perceived Severity -belief of how serious a condition and its 
consequences 

Specify consequences of the risk and the 
conditions

Perceived Benefits -belief in the efficacy of the advised 
action to reduce risk or seriousness 
of impact

Define action to take: how, where, when; 
clarify the positive effects to be 
expected

Perceived Barriers One’s belief about the tangible and 
psychological costs of the advised 
action

Identify and reduce perceived barriers 
through reassurance, correction of 
misinformation, incentives, 
assistance



Theory of Reasoned Action / Theory of Reasoned Action / 
Planned BehaviourPlanned Behaviour

Construct Definition
Behavioral Intention Perceived likelihood of performing the 

behavior

Attitude

Direct Measure Overall evaluation of the behavior

Indirect Measure

Behavioral belief Belief that behavioral performance is 
associated with certain attributes or outcomes

Evaluation Value attached to a behavioral outcome or 
attribute

Subjective Norm

Direct Measure Belief about whether most people 
approve/disapprove of the behavior

Indirect Measure

Normative belief Belief about whether each referent 
approves/disapproves of the behavior

Motivation to Comply Motivation to do what each referent thinks



If those werenIf those weren’’t enought enough……

•• Social cognitive theorySocial cognitive theory

•• Theory of planned behaviour Theory of planned behaviour –– Perceived Perceived behaviouralbehavioural
controlcontrol

•• TranstheoreticalTranstheoretical model (stages of change)model (stages of change)

•• Relapse preventionRelapse prevention

•• And many more…And many more…



The The MoriskyMorisky scalescale



McHorney, Curr Med Res Opin 
2009; 25:215-238

Adherence EstimatorAdherence Estimator



Evidence for these tools / Evidence for these tools / 
theories in health care?theories in health care?

•• Minimal Minimal –– especially as they relate to drug use, especially as they relate to drug use, 
adherence, and outcomesadherence, and outcomes

•• However, they are very logicalHowever, they are very logical

Blackburn’s beefsBlackburn’s beefs
•• Focus on the patient as if they are the only playerFocus on the patient as if they are the only player

•• They are very logicalThey are very logical



How dependable is logic in health How dependable is logic in health 
care?care?

•• We used to think..We used to think..
–– ACE and ACE and ARBsARBs were a good combinationwere a good combination
–– Coronary Coronary stentingstenting was superior to drugswas superior to drugs
–– GlitazonesGlitazones would save lives in diabeteswould save lives in diabetes
–– Intensive blood sugar reduction would save lives in Intensive blood sugar reduction would save lives in 

diabetesdiabetes
–– Estrogen would reduce CV riskEstrogen would reduce CV risk
–– DigoxinDigoxin would save lives and BB would kill people with would save lives and BB would kill people with 

heart failureheart failure
–– AntiarrhythmicAntiarrhythmic drugs would save lives after MIdrugs would save lives after MI
–– Converting Converting atrialatrial fibrillation patients would be beneficialfibrillation patients would be beneficial



Is the logic regarding blood sugar Is the logic regarding blood sugar 
and cardiovascular risk more or and cardiovascular risk more or 

less reliable than the logic less reliable than the logic 
regarding human behaviour and regarding human behaviour and 

motivation?motivation?



What if we were to keep things What if we were to keep things 
simple?simple?



Gehi et al. Arch Intern Med 2007; 
167: 1798 - 1803



Estimating adherenceEstimating adherence

•• 1,015 patients with CHD from hospitals in California1,015 patients with CHD from hospitals in California

•• 1 question:1 question:

“In the past month, how often did you take your medications as the 
doctor prescribed?” 

“All of the time” (100%), 
“Nearly all of the time” (90%), 
“Most of the time” (75%) or less

.



Maybe 1 question is all you Maybe 1 question is all you 
need?need?



Do we need to ask everybody Do we need to ask everybody 
whether they are nonwhether they are non--adherent?adherent?

•• Likely not practicalLikely not practical

•• Who are the most at risk?Who are the most at risk?



The new user !!!The new user !!!
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Where is the holy grail in all this?Where is the holy grail in all this?



Gaede et al. New Engl J Med 2003; 
348:383-393



Gaede et al. New Engl J Med 2003; 
348: 383-393

StenoSteno--22

160 diabetic patients with 160 diabetic patients with 
microalbuminuriamicroalbuminuria

Standard care 
from family doctor 
(n=80)

Specialized care 
from a diabetes 
clinic (n=80)



% of patients experiencing a CV % of patients experiencing a CV 
eventevent
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What was the key to success?What was the key to success?
•• BMI?  BMI?  No differenceNo difference

•• Waist circumference? Waist circumference? No differenceNo difference

•• Dietary calories? Dietary calories? No differenceNo difference

•• Exercise? Exercise? No differenceNo difference

•• Smoking? Smoking? No differenceNo difference

They just took more drugsThey just took more drugs



A1C TC

LDLSBP

TGDBP



Success?Success?

•• Adherence did not seem to be problematicAdherence did not seem to be problematic

–– “Clinical follow up” every 3 months to reach “Clinical follow up” every 3 months to reach 
goalsgoals

–– A real team working togetherA real team working together



But not everyone can work in a But not everyone can work in a 
multidisciplinary clinicmultidisciplinary clinic……



The CPATCH StudyThe CPATCH Study

CCommunity ommunity PPharmacists harmacists AAssisting ssisting 
in in TTotal otal CCardiovascular ardiovascular HHealthealth



CPATCHCPATCH

•• The study of “regular Joe’s”The study of “regular Joe’s”

•• How much can us regular Joe’s influence How much can us regular Joe’s influence 
probability of becoming nonprobability of becoming non--adherentadherent



Basic elementsBasic elements

•• Many people are already adherent Many people are already adherent 

•• New users need to be prepared, not counseled.. New users need to be prepared, not counseled.. 
•• for what “Aunt Betty” is going to sayfor what “Aunt Betty” is going to say
•• for what the internet will sayfor what the internet will say

•• Need to get to them firstNeed to get to them first
–– So they never say So they never say ------ Why didn’t they tell me that??Why didn’t they tell me that??

•• Docs need to be notifiedDocs need to be notified



CPATCH DesignCPATCH Design

Interested pharmacies contact
CPATCH investigators

CPATCH intervention group
→ training program Usual Care

Start collecting data from SPDP
→ adherence data

Start collecting data from SPDP
→ adherence data

Study termination
→ assess efficacy of intervention

2 weeks 2 weeks

1.5 years 1.5 years



Maybe someday pharmacy will Maybe someday pharmacy will 
look like thislook like this……



But we still have much to learn But we still have much to learn 
about our own back yard.about our own back yard.



Questions?Questions?
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