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Adherence

Adherence has been defined as the “active, 

voluntary, and collaborative involvement of the 

patient in a mutually acceptable course of behavior 

to produce a therapeutic result.”

Delamater AM. Improving patient adherence. Clin Diabetes. 2006; 24: 71–77.

Meichenbaum D, Turk DC. Facilitating Treatment Adherence: A Practitioner’s Guidebook. New York, NY: Plenum Press; 1987.



Medication Adherence

Medication adherence behavior is typically divided 
into two main concepts: 

• Adherence: The intensity of drug use during 
therapy.  

• Persistence: The overall duration of drug 
therapy.

Caetano PA, Lam JM, Morgan SG. Toward a standard definition and measurement of persistence with drug therapy: examples 

from research on statin and antihypertensive utilization. Clin Ther 2006;28:1411-1424.

Cramer JA, Roy A, Burrell A, Fairchild CJ, Fuldeore MJ, Ollendorf DA, Wong PK. Medication compliance and persistence: 

terminology and definitions. Value Health 2008;11:44-47.



Scope of the Problem

• Adherence rates for oral anti-diabetes (OAD) medications alone or in 

conjunction with insulin range from 36-93%. (Krass, 2014; Cramer 2004)

• Less than a tenth of patients who were non-adherent disclosed it to their 

physicians. (Wabe, 2011)

• A 10% increase in non-adherence to metformin and statins is associated 

with an increase of 0.14% in HbA1c and 4.9 mg/dl in LDL cholesterol. 

(Pladeval, 2004) 

• For each 10% increment in drug adherence, HbA1c decreases by 0.16% 

(P<0.0001). (Schectman, 2002)

• Improved adherence to diabetes medication could avert 699,000 

emergency department visits and 341,000 hospitalizations annually, for a 

saving of $4.7 billion. (Ashish, 2012)



Conceptual Model of Factors Associated 

with Medication-Taking Behaviors

Source: Gellad, Walid F., A. McGlynn. A Review of Barriers to Medication Adherence: A Framework for Driving Policy Options. 

Santa Monica, CA: RAND CorpJerry Grenard and Elizabeth oration, 2009. http://www.rand.org/pubs/technical_reports/TR765. 

http://www.rand.org/pubs/technical_reports/TR765
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PATIENTS DON’T TAKE THEIR MEDICINE 

AS PRESCRIBED 

50% OF THE TIME

25% OF INITIAL PRESCRIPTIONS 

ARE NEVER FILLED

Osterberg L N Engl J Med. 2005;353(5):487-497

Fischer MA, Choudhry NK. Am J Med. 2011;124(11):1081.e9-22.

Fischer MA,  J Gen Intern Med. 2010;25(4):284-290



85% of physicians believe the 

majority of their patients are 

adherent

85% of patients surveyed state 

that they would not tell their 

doctor that they were not 

planning on buying a medicine

Brown MT  Family Practice Mgt; March/April 2013

Mchorney,C Current Medical Research And Opinion 2009 25:1; 215-238
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MEDICATION THERAPY 
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Assessment of Medication Adherence

• Subjective: 

– Ask patient/family

– Self-reported surveys 

• Objective: 

– Counting pills, electronic medication monitoring (MEMS)

– Physiologic (HR with beta blockers)

– Pharmacy refill records (MPR, PDC, CMG)

– Medication ordering in Electronic Health Records

• Biochemical:

– Drug levels



Interviewing in a Blame-Free Environment 

• These are difficult to take every day. How often 

do you skip one?

• There are quite a few-how many of these do you 

take?

• Most people don't take all their meds everyday. 

How about you?

• When was the last time you took drug A? B? 

Brown, MT. Bussell, JK. Mayo clin Proc.2011:86(4):304-314



Self-Reported Medication 
Measures

Adherence 
Scale/Score

Reference

Morisky Medication Adherence 
Scale (MMAS-4)

0* - 4 Morisky DE, Med Care. 1986; 
24(1):67–74

Morisky Medication Adherence 
Scale (MMAS-8)

0* - 8 Morisky, et al. J Clin Hypertens. 2008, 
10(5):348-354

Adherence to Refills and 
Medication Scale to Diabetes 
Medicine (ARMS – D)

0 – 7* Mayberry, LS. Diabetes Res Clin Pract 
2013 Nov

Summary of Diabetes Self-Care 
Activities Medications Subscale 
(SDSCA-MS)

12* - 48 Mayberry, LS. Diabetes Res Clin Pract 
2013.Nov:102(2): 96-104
Gonzalez, JS. Diabetes 
Care.2013.36:831-837

Adherence Estimator 0* - 36 McHorney, CA.Clinical 
Therapeutics.Vol 31(11):2584-2607
McHorney,C Current Medical 
Research and Opinion 2009 25:1; 
215-238

* Higher Adherence



• Documentation of inquiry is not sufficient

• Identification of nonadherence is key

• The next step is critical

• Develop a differential diagnosis



Obstacles

Unintentional

• Forgetting

• Shift Work

• Cost

• Work Restrictions

• Confusion

• Lack of knowledge

Intentional

• Mistrust

• Fear of Side Effects

• Mental Illness

• Lack of Belief In Benefit

• Fear Of Dependency

• Fear It Is Dangerous

• Lack of Desire

• No Apparent Benefit

• Altruism

Osterberg LN Engl J Med. 2005;353(5):487-497



UNINTENTIONAL

(Forgetful) 

INTENTIONAL
(Or other cause) 

NONADHERENCE

CAUSES 

Osterberg LN Engl J Med. 2005;353(5):487-497



Competence and Caring in Relation to 

Building Trust

Paling, J.BMJ 327:2003



Our Knowledge and Emotion



Refill Consolidation
Proportion of medications filled per pharmacy visit 



Therapeutic Complexity and Adherence
N=1,827,395 Patients 

• Total number of prescriptions

• Number of fills for each drug

• Number of different prescribers

• Total number of pharmacies

• Number of pharmacy visits (non mail order)

• Consolidation of refills 

Choudhry N Arch Intern Med. 2011;171(9):814-22



Therapeutic Complexity Over 90 Days Among 

Statin Users 
N=1,827,395 Patients 
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Pharmacy Visits Over 90 Day Period For Statin 

Users 
N=1,827,395 Patients 
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Therapeutic Complexity and Adherence
N=1,827,395 Patients 
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Therapeutic Complexity and Adherence
N=1,827,395 Patients 

Greater therapeutic complexity

was associated with 

lower medication adherence

(especially for newly initiated meds) 

Choudhry N Arch Intern Med. 2011;171(9):814-22



Adherence Decreases as Frequency of 

Dosing Increases
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Medication Schedule

Once Daily Twice Daily 3 Times a Day 4 Times a Day

Adapted from Claxton, AJ. Clin. Therapeutics, 2001;23:1296-1300
Osterberg L N Engl J Med. 2005;353(5):487-497



Adherence Affected by Burden

Originally published in American Journal of Health-System Pharmacy August 15, 2009 vol. 66 no. 16 1471-1477 
©2009, American Society of Health-System Pharmacists, Inc. All rights reserved. Reprinted with permission.



Simplify Regimen

• Use daily medication dose

• Adjust medication to take at the same time of 

day

• Use combination medication

• Avoid prescribing medications with special 

requirements

• Encourage adherence aids usage



Variations in Pill Appearance and the 

Risk of Nonadherence

• Changes in pill color increased risk of nonadherence

• 80% of all meds in US are now generic

• If taking 5 medicines, each produced by 5 generic 

manufacturers theoretically over 3000 possible arrays of 

pill appearances (55)

• If taking 9 meds, patients experience 36 opportunities/yr 

to change appearance if given 3 month supply

Kesselheim, AS. JAMA Intern Med 2013;173(3):202-208

Yu, LX.JAMA Intern Med 2013:173(3): 208-209



• Medication (i.e.,oral hypoglycemic medications) 

Refill Adherence is independently associated with:

– Patient Centered communication

(CAHPS, Shared decision making: IPC)

– Trust with their physicians (TIPS)

Ratanawongsa,N. JAMA Intern Med. 2013;173(3):210-218



Metformin

Initiating Metformin

• Low dose

• Expect GI side effects

• Empower patient directed titration

• Increase dose 7 days after GI side effects have resolved

• Expect return of GI side effects after a brief drug holiday 

(as short as 3 days)

Bailey, CJ. Drug Therapy: Metformin 1996;334:574-583



Metformin Patient Instructions
To use metformin to lose weight and lower your sugar, please follow 

these directions:

1. Metformin will give you a mild upset stomach and diarrhea but this will go away within 

a few days as you body gets used to it.

2. Take ½ of a 500mg tablet and let your body get accustomed to it.  After you have no 

stomach symptoms for 1 week, increase the metformin to 1 whole tablet.  Stomach 

upset and diarrhea may return every time you increase the dose.  These symptoms 

will go away within a few days if you keep taking the metformin.

3. If you stop taking the metformin for even 2 days, when you restart it all the stomach 

upset will return so try not to stop the medicine but if you do-restart at the lower dose 

and let your stomach get used to it again.

4. We may increase the metformin every 2-3 months depending on how much weight 

you lose and your A1c level. Metformin will not make your sugar go too low-we never 

have to worry about that.

Adapted from Marie Brown, MD, MACP



Pharmacy Approaches to Improve 

Medication Adherence

• 55,400 Community pharmacies in United States

• Approximately 71% of patients receive their 

medications from a community pharmacy

Medication adherence in America: a national report. Alexandria (VA): NCPA; 2013. 

Pringle,JL., HEALTH AFFAIRS 33,NO. 8 (2014): 1444–1452



Estimate: 10,000 members = Savings of $1.4 million/year

(If taking 35% statin, 10% diabetes med, or 10% both)

The Pennsylvania Project: Pharmacist Intervention Improved 

Medication Adherence And Reduced Health Care Costs 

I – Pharmacist

(PDC)

Before        

After

C (PDC)

Before    After

Average Effect 

(doubly robust 

propensity 

score)

Annual Health

Care Savings 

for Intervention 

Patients

Oral Diabetes 

medication

61% 63% 63% 59% 0.048     p<0.01 $341

Calcium channel

blockers

65 70 66 65 0.033     p<0.001 21

Beta-blockers 63 68 65 64 0.031     p<0.01 19

Statins 66 73 68 70 0.041     p<0.01 241

RASA 66 72 66 65 0.037 p<0.001 91

Pringle,JL. HEALTH AFFAIRS 33, NO. 8 (2014): 1444–1452



• Face to face education by pharmacist led to enhanced 

adherence that decreased systolic and diastolic blood 

pressure 
I - Pharmacist Control Blood Pressure

Medication Adherence 96.9%

P<0.001

61.2% Decreased 6.9mmHg

95%CI, -10.7 to -

3.1mmHg

MPR after 6 months 95.5%

P<0.001

69.1% Decreased 1.0mmHg

95%CI, -5.9 to 

3.9mmHg

Lee, JK. JAMA. 2006;296:2563-2571



The Impact of Medicare Part D on Medication 

Adherence Among Older Adults Enrolled in Medicare-

Advantage Products

Choudhry, NK. N Engl J Med. 

2011;365:2088-97 

Maciejewski, MI. HEALTH AFFAIRS 29, NO. 11 (2010): 2002–2008 

Zhang,Y.Med Care 2010;48: 409–417 



Patients’ Knowledge and Emotion



GENOTYPE FOR IMPATIENCE

Reach G. Diabetologia. 2010;53(8):1562-1567



The Impatient Patient

• Prefers immediate rewards to efforts linked to 

long term therapy.

• Prefers smaller-sooner to larger-later rewards. 

• The reward of adherence is “to avoid 

complications". 

• Paradoxically this type of reward is never 

“received". 

Reach G. Diabetologia. 2010;53(8):1562-1567



The Impatient Patient

We are future oriented...while patients may not 

consider themselves as having a future to look 

forward to.

Reach G. Diabetologia. 2010;53(8):1562-1567



Identify Why (DDx) Patient is Nonadherent and Tailor 

the Solution

PATIENT BARRIERS APPROACHES TO IMPROVE MEDICATION 

ADHERENCE

• Fear Health education programs, Education resources

• Misunderstanding Indication for Rx, Screen for health literacy, Patient centered 

communication

• Lack of symptoms Review benefits

• Depression Screen for depression and treat

• Cost Generic Rx, Rx assistant information, Copayment reduction

• Too many medications Simplify Rx regimen, Refill consolidation

• Worry Review beliefs, Address concern of dependency, Empower patient

• Mistrust Time, High level of caring/competence to develop trust

• Forgetting Pill box, Alarms, Simplify Rx

Brown,MT., Bussell,JK. Mayo clin Proc.2011:86(4):304-314

https://www.stepsforward.org/modules/medication-adherence



Peters,E.Health Affairs 26, no. 3 (2007): 741-748 

Joint Commission. 2007

Weiss,BD. Ann Fam Med 2005;3:514-522.

Screen for health literacy SAHL-SE, REALM-SF

http://www.ahrq.gov/professionals/quality-patient-

safety/quality-resources/tools/literacy/index.html#rapid

Use “teach-back” or “show-back” techniques http://www.ahrq.gov/professionals/quality-patient-

safety/quality-resources/tools/literacy-

toolkit/healthlittoolkit2.html

https://www.acponline.org/multimedia/?bclid=7825393680

01&bctid=790962260001

Use simple language and communicate clear 

instruction

http://www.npsf.org/?page=askme3

Use pictures, graphics, website http://www.ahrq.gov/patients-consumers/diagnosis-

treatment/treatments/pillcard/index.html

http://healthcare411.ahrq.gov/

http://medlineplus.gov

SAHL-E Short Assessment of Health Literacy – Spanish/English

REALM-SF Rapid Estimate of Ault Literacy in Medicine-Short Form 

http://www.ahrq.gov/professionals/quality-patient-safety/quality-resources/tools/literacy/index.html#rapid
https://www.acponline.org/multimedia/?bclid=782539368001&bctid=790962260001
https://www.acponline.org/multimedia/?bclid=782539368001&bctid=790962260001
http://www.npsf.org/?page=askme3
http://www.ahrq.gov/patients-consumers/diagnosis-treatment/treatments/pillcard/index.html
http://healthcare411.ahrq.gov/
http://medlineplus.gov


Prescription Drug Assistance From 

Familydoctor.org

• www.PPARx.org

• www.rxassist.org

• www.togetherRxAccess.com

• www.needymeds.com

• www.RxHope.com

http://www.PPARx.org
http://www.rxassist.org
http://www.togetherRxAccess.com
http://www.needymeds.com
http://www.RxHope.com




Summary
• 50% of patients do not take medication as prescribed

• Simply asking if the patient is taking the medication is 

not enough

• How you ask is critical

• Develop a Differential diagnosis to determine the cause

• Recognize that most nonadherence is intentional

• Tailor the solution and individualize the conversation

• Involve the patient in developing their treatment plan



PROMOTING MEDICATION 

ADHERENCE IN DIABETES
Joanne Gallivan, MS, RD

Director, National Diabetes Education Program

National Institutes of Health



Promoting Medication Adherence in Diabetes
YourDiabetesInfo.org/MedicationAdherence



Resources for Patients



Resources for Health Care Teams



Scientific Evidence Resources
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Share a Success Story

Do you have a success story about how you 

improved medication taking behavior? If so, please 

share your success story with the NDEP!



Questions-and-Answers

To request a certificate of completion: ndep@hagersharp.com
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