
Χρόνιες παθήσεις, παράλληλη φαρμακευτική 
αγωγή και συμμόρφωση στη θεραπεία σε 

ασθενείς με συννοσηρότητα

Ο ρόλος της πολυφαρμακίας και των 
πολλαπλών θεραπειών. H συμμόρφωση στη 
θεραπεία του ασθενή με συννοσηρότητες.

Κώστας Τσιούφης

Iπποκράτειο Γ.Ν.Α



Globally, CVD is the most common non-communicable 
cause of death
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Hypertension is the main contributor to CVD 
and all cause mortality



In real life, BP control is often suboptimal; globally, BP is controlled 
in only 32,5% of treated hypertensive patients 

Chow et al. JAMA 2013;310:959-68 



Adherence is a difficult issue

For every 100 

prescriptions written:

30%–50% never 

make

it to the pharmacy1

34%–52% are filled

but never picked 

up1

70%–75% are 

not

taken as 

prescribed1

80%–85% 

are not refilled as

prescribed1

Adherence is not a therapeutic parameter

that can be described by a single number,

as usually reported in the literature

Adherence is a dynamic process.

It is not the average adherence, but

changes in adherence in individuals over

time that contribute to visit to visit BP

variability



 Medication Adherence: The patient’s conformance with the provider’s 
recommendation with respect to timing, dosage, and frequency of 
medication-taking during the prescribed length of time 

 Compliance: Patient’s passive following of provider’s orders

 Persistence: Duration of time patient takes 

medication, from initiation to discontinuation 

of therapy

‘Drug Drug holidays’:  three or more days without taking 

a drug

Defining patient behaviour to 
prescribed treatment

http://www.effectivehealthcare.ahrq.gov/ehc/products/296/1248/EvidenceReport208_
CQGMedAdherence_FinalReport_20120905.pdf



Medication Adherence in United States

 The World Health Organization estimated that by 2020,  the number of 
Americans affected by at least one chronic condition requiring medication 
therapy will grow to 157 million 

 Rates of medication adherence drop after first six months 

 Only 51% of Americans treated for hypertension are adherent to their long-
term therapy  

 About 25% to 50% of patients discontinue statins within one year of 
treatment initiation

Choudhry 2011, N Engl J Med; Yeaw 2009, J Manag Care Pharm; Script Your 
Future press release, November 2, 2011;   accessed here: 
http://scriptyourfuture.org/wp-content/themes/cons/m/release.pdf. 



When patients are asymptomatic . . .

Non-compliance 
rates increase 
dramatically to an 
estimated 75% 
percent.



BURDEN OF NON-ADHERENCE



Non-Adherence—Economic 

 Direct cost estimated at $100 billion to $289 billion 
annually 

 Costs $2000 per patient in physician visits annually

 Improved self-management of chronic diseases 
results in an approximate cost-to-savings ratio of 
1:10 

 Cost-related non-adherence reported by 11.4%   
(~543,000 individuals) of stroke survivors, mostly 
among the uninsured and younger (45 to 64 years)

Ho 2009, Circulation; Levine et al. 2013, Annals of Neurology



Non-Adherence—Clinical Outcomes

 High adherence to antihypertensive medication is 
associated with higher odds of blood pressure control

 Each incremental 25% increase in proportion of days 
covered (PDC ) for statins is associated with ~3.8 mg/dl 
reduction in LDL cholesterol 

Ho 2009, Circulation



Lower adherence to AHT: worse 
reported CV outcomes

Study description: Cohort study of Australian patients to investigate whether responses to a previously 
validated 4-item medication adherence questionnaire were associated with CV events (N=4039). Nelson MR, et al. Med J Aust 2006;185:487–9.



Non-adherence—Mortality, 
Hospitalizations,  ED Visits

 Non-adherence causes ~30% to 50% of treatment failures and 
125,000 deaths annually

 Non-adherence to statins increased relative risk for mortality (~12% 
to 25%) 

 Non-adherence to cardioprotective medications increased risk of 
cardiovascular hospitalizations (10% to 40%) and mortality (50% to 
80%)  

 Poor adherence to heart failure medications increased the number 
of cardiovascular-related emergency department (ED) visits  

Ho 2009, Circulation; Edmondson 2013, Br J of Health Psychology; George & Shalansky 2006, Br J Clin Phar



The issue of non-adherence in CVD/HTN
 “…the most effective therapy prescribed by the most careful clinician

will control hypertension only if the patient is motivated to take the
prescribed medication and to establish and maintain a health-
promoting lifestyle.”

 Meta-analysis of data on 
376,162 patients from 20 
studies

 Prescription refill frequency
 7 drug classes: aspirin, ACEIs, 

ARBs, b-blockers, CCBs, 
thiazides, statins

 Adherence was 57% after 24 
months (50% in primary and 
66% in secondary prevention)

 Adherence decrease by 0.15% 
points/month

Naderi SH et al. Am J Med 2012



Assessment of adherence in RHT by 
toxicological urine analysis

 76 patients with uncontrolled HT despite
optimal treatment with ≥4 drugs and after
exclusion of secondary HT

 Urine sample analysis for anti-HT drugs with
chromatography-mass spectrometry

 Analysis performed only when patients
confirmed having taken their drugs during
the last days prior to clinical visit

 47.4% adherent vs 52.6% non-
adherent

 Among the non-adherent, 70%
had incomplete adherence:

 17.5%: less than 25% of drugs
 40%: 26-50%
 7.5%: 51-75%
 5%: >75%
 Comparable rates of adherence

among drug classes.
 87.5% of non-adherent patients

eventually admitted not regular
drug intake

Jung O et al. J Hypertens 2013



White coat adherence: another form of 
the Hawthorne effect

 Patients tend to improve their adherence before and after clinical visits

 False clinical impression that acceptable adherence is sustained over time

 Many drugs have pharmacokinetics that can bring the drug concentration to
therapeutic range after ingestion of 1-2 doses

White-coat adherence in 
hypertensive patients 
receiving once-daily 
diuretic therapy. 
Progressive decline in drug 

adherence over weeks and 
sudden improvement in 
drug adherence during the 
3 days preceding the 
medical visit.



Barriers to Adherence
Five Interacting Dimensions of Non-Adherence

Health-care 
system/team 

factors

Patient-related

factors

Therapy-related

factors

Condition-related

factors

Social and 
economic

factors

http://apps.who.int/iris/bitstream/10665/42682/1/9241545992.pdf 



Health-care Factors

Health-care Team

 Stress of health-care visits

 Discomfort in asking providers 
questions 

 Patient’s belief or understanding

 Patient’s forgetfulness or 
carelessness 

 Stressful life events 

 Lack of immediate benefit of 
therapy

Health-care System 

 Access to care

 Continuity of care 

 Patient education 
material  not 
written in plain 
language

http://apps.who.int/iris/bitstream/10665/42682/1/9241545992.pdf 



Provider Factors

 Communication skills
 Knowledge of health literacy issues
 Lack of empathy
 Lack of positive reinforcement 
 Number of comorbid conditions
 Number of medications needed per day
 Types or components of medication 
 Amount of prescribed medications or

duration of prescription

Source: Haynes RB, Ackloo E, Sahota N, McDonald HP, Yao X. Interventions for enhancing 
medication adherence. Cochrane Database Syst Rev 2008;(2):CD000011



Patient, Condition, and Therapy Factors

Condition- and therapy-related

 Complexity of medication 

 Frequent changes in regimen 

 Treatment requiring mastery of certain 
techniques 

 Unpleasant side effects 

 Duration of therapy 

 Lack of immediate benefit of therapy 

 Medications with social stigma

Patient-related

 Physical 

 Psychological  

http://apps.who.int/iris/bitstream/10665/42682/1/9241545992.pdf 



Economic and Social Factors

Social 

 Limited English proficiency 

 Inability to access or difficulty 
accessing pharmacy 

 Lack of family or social support 

 Unstable living conditions

Economic

 Health insurance

 Medication cost

http://apps.who.int/iris/bitstream/10665/42682/1/9241545992.pdf 



Study purpose

 To record real-world compliance to treatment in a 

sample of hypertensive patients visiting a Hypertension 

Unit in Greece.

Study design: retrospective analysis of prescribing 

records

Study population: 202 patients with essential hypertension under 

treatment that are routinely followed (>1 year) in our Hypertension Unit

Greece, adherence and financial crisis

Tsioufis et al, ESH Paris meeting 2016



MPR %

≥0.76 59.4

0.51-0.75 31.2

0.26-0.50 7.9

≤0.25 1.5

Mean MPR: 78.7%

Tsioufis et al, ESH Paris meeting 2016

MEDICATION PRESCRIPTION RATIO (MPR)
The proportion of days in an observation period that an individual is in 
possession of medical supply



Adherence-Associations

• No differences were recorded between men and women.

• A statistically significant negative effect of age (r=-0.201,

p=0.03) was documented in the univariate regression analysis.

• Presence of comorbidities (obesity, diabetes, hyperlipidemia,

CVD, LVH, CKD) did not significantly affect adherence.

• Patients receiving a fixed combination pill had a higher

compliance rate compared to those under separately

administered regimens (80.3% vs. 74.8%, p=0.034).

Tsioufis et al, ESH Paris meeting 2016



Persistence rate after 18 months of follow-up in patients 
maintained on treatment (atorvastatin) or switched to a 

generic medication

26 C. Tsioufis  et al, ESH, 2017.

HR=0.574

p=0.1627



Compliance rate estimated by proprortion days covered in 
patients maintained on treatment (atorvastatin) or 

switched to a generic medication
P<0.001

C. Tsioufis  et al, ESH 2017.



What May Providers Do to Overcome These 
Challenges? 

 Communication is key! 

 Effective  interventions 

 Measure medication adherence

Ratanawongsa 2012 Arch Intern Med ; Bramley 2006  J Manag Care Pharm 12(3):239-245;  
Martin 2011 Am J Health Promot  25(6):372-378



Adherence is Improved if a Patient:

• Takes part in negotiating the 
treatment plan

• Understands the disease and 
treatments

• “Buys into” or believes in the 
treatment plan 



When patients believe in the 
Treatment Plan

•They adhere to the 
medication regime AND

•They seek out support for 
lifestyle changes, like

•DIET

•EXERCISE



Providers Need to 

LISTEN to and ADDRESS 
patients’:
•Fears
•Lifestyle concerns
•Social and family issues

TEACH patients about:
•Disease process
•Medication side effects



The role of the physician in adherence

 Developing open channels of communication

 Normalizing poor adherence to encourage 
honest communication for patients

 Providing high-quality, balanced medical 
information

 Implementing patient-specific treatment plans

 Simplifying treatment regimens
 E.g. fixed combinations

Healthcare Provider-Patient 
Relationship Must be based 
on mutual respect and trust . . 
.



Physicians have many tools available to communicate and 
educate patients on their overall CV risk



Smartphones and wearable sensors could bring personalized 
healthcare to billions of people



MY VALUES



The importance of a collaborative approach

Physician
Nurse
( building a personal 
connection to identify 
a patient’s 
treatment concerns)

Pharmacist
(Establishing 
themselves as a 
primary educator for 
the patient)

Specialist
(simplifying  
optimal 
therapy)

Each profession should value the unique role that others can 

play in enhancing patient adherence



How does Medication Non-Adherence 
compare to Drug Abuse?

Non-Adherence

•Failing to take medications as 

prescribed

•Not seen as an ethical breach

•Poor health outcomes

•Financial costs to family and 

society

Drug Abuse

• Taking medications NOT 
prescribed

•Seen as an ethical breach

•Poor health outcomes

•Financial costs to family and 
society





TAKE HOME MESSAGE

 Physicians and Health care providers must partner together to

identify patient beliefs and misunderstandings about

medications, and must educate patients appropriately

 Teamwork presents a more united front and gives patients

multiple opportunities to hear critical messages

 e–Health and m-Health may contribute significantly in

improvement of adherence


