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“DRUGS DON’T WORK IN PATIENTS
WHO DON’T TAKE THEM”.

C. Everett Koop

N Engl J Med 2005;353:487-97.

PREMISE



N Engl J Med 2005;353:487-97.

The average rates of adherence in clinical trials can be remarkably 
high, owing to the attention study patients receive and to selection 
of the patients, yet even clinical trials report average adherence 
rates of only 43 to 78 percent among patients receiving treatment 
for chronic conditions.

Patients commonly improve their medication-taking behavior in the 
5 days before and after an appointment with the health care 
provider, as compared with 30 days after, in a phenomenon known 
as “white-coat adherence.”

PREMISE



DEFINITIONS

COMPLIANCE
Refers to a treatment regimen and the following passive behavior
from the patient respect to specific prescription like an acquiescent
recipient of expert medical prescription.

ADHERENCE
Considers the approval and “active” leading part of the patient in his
own health management. It more accurately reflects a patient’ s
active role in consenting and following prescribed treatments.

CONCORDANCE
Has been used to describe the  “therapeutic alliance ” that exists 
between patients and medical healthcare professionals.

AGREEMENT
Indicates a medical treatment prescription model based on 
negotiation and agreement by and between the physician and the 
patient, reflecting and valuing the viewpoint of the latter.

Sanduzzi et al. Multidisciplinary Respiratory Medicine 2014, 9:60



ADHERENCE TO THERAPY

In a recent survey carried out with pneumunologists, the
definition of ADHERENCE in Respiratory Medicine that has

received the highest consensus has been the following:

“A condition that can only be fulfilled when the 
patient accepts the presence of the disease and the 

issues related to the recommended therapy”
Braido F, et a.. Respir Res 2013, 14:94.

The World Health Organization (WHO), through Mr. Clancy (Director of 
the Agency for Health Research and Quality) defined 

“Adherence to therapy as a new pharmacological problem”.



MEDICATION NON-ADHERENCE

INTENTIONAL

The deliberate discontinuation or reduction in use of therapy during periods of 
symptom remission, often resulting from an erroneous understanding of the 
disease course and the goals of treatment.

UNINTENTIONAL

Occurs when patients do not adhere to treatment advice due to reasons out of 
their control, often relating to age, cognitive impairments, language barriers and 
physical disability.

In COPD the most commonly identified reasons are:

• complex medication regimens,

• polypharmacy,

• multiple devices,

• poor awareness and understanding of COPD,

• confusion,

• depression.
Bryant et al. Respiratory Research 2013, 14:109



MEDICATION POSSESSION RATIO - MPR

Medication adherence, as defined by the ISPOR*, “refers to the act of conforming to 
the recommendations made by the provider with respect of timing, dosage and 
frequency of medication taking”. 

(Carmer et al., 2008) 

Adherence is expressed as an index number, which is typically given as a percentage 
and refers to a specified time interval. One of the most commonly used models for 
calculating medication compliance is the MEDICATION POSSESSION RATIO (MPR).

Medication possession ratio (MPR) is the number of days of medication supplied 
within the refill interval is divided by the number of days in the refill interval.

(Peterson et al., 2007)

*International Society For Pharmacoeconomics and 
Outcomes Research



MEDICATION PERSISTENCE

According to the definition of ISPOR, MEDICATION PERSISTENCE may be described as 
“the duration of time from initiation to discontinuation of therapy” .

(Carmer et al., 2008).

Persistence analyses must also define a permissible gap period, which specifies the 
maximum allowable time period between refills without discontinuation of the 
therapy. Persistence may be counted in days. However, it can also be given as the 
percentage of the number of persistent patients at the end of a predefined time 
period. 

(Patricia et al., 2006)

*International Society For Pharmacoeconomics and 
Outcomes Research



MEDICATION ADHERENCE

UNDERUSE, OVERUSE, IMPROPER USE

Underuse/overuse is defined as a reduction/increasing of 
the apparent daily use versus a standard dose of a 
medication that is indicated for the treatment or prevention 
of a disease or condition. 

(Lipton et al 1992; Harrow et al 1997)

Improper use or inappropriate use is confirmed by 
determining whether a drug is ineffective, not indicated, or 
if there is unnecessary duplication of therapy.

(Steinman et al 2006)



In the mid 1970s, David Sackett
and colleagues partnered with a 
group of 250 hypertensive 
factory workers and their 
physicians to conduct 
groundbreaking research on 
what was then referred to as 
medication compliance. 

In the subsequent 40 years, the 
amount of research dedicated to 
medication nonadherence
increased exponentially.

JAMA Internal Medicine Published online February 27, 201



The simplest and most practical suggestion for physicians is to ask patients 
nonjudgmentally how often they miss doses.

Patients generally want to please their physicians and will often say what 
they think their doctor wants to hear. 

It can be reassuring to the patient when the physician tells them, “I know it 
must be difficult to take all your medications regularly. How often do you 
miss taking them?”

This approach makes most patients feel comfortable in telling the truth and 
facilitates the identification of poor adherence. A patient who admits to poor 
adherence is generally being candid.

Patients should also be asked whether: 

• they are having any side effects of their medications, 

• they know why they are taking their medications, 

• and what the benefits of taking them are.

N Engl J Med 2005;353:487-97.

IDENTIFING POOR ADHERENCE



N Engl J Med 2005;353:487-97.

METHODS OF MEASURING ADHERENCE



• In real-life conditions, the percentage of compliant patients is 
much lower (10-40%) than the percentages reported in the 
literature (40-60%), and those recorded in clinical trials (70-
90%).

• The most common type of non-adherence in COPD patients is 
underuse and improper use is the most frequent type of non-
adherence in patients older than 65 years of age with 
polypharmacy. 

• Forgetfulness probably is the most common unintentional 
behavior to skip doses in order to make the medication last 
longer.

Sanduzzi et al. Multidisciplinary Respiratory Medicine 2014, 9:60

ISSUES OF NONADHERENCE IN COPD



PREVALENCE OF MEDICATION ADHERENCE
MEDICATION POSSESSION RATIOS

Figure 1 Distribution of medication possession ratios (MPR) for eight medical conditions among 15,334 patients
(the areas of the circles are proportional to the sample sizes. Median MPR is represented by horizontal bars).

Rolnick SJ, et al. Clin Med Res 2013,11(2):54–65.



ADHERNENCE TO MEDICATION IN COPD

Only a limited number of studies have evaluated adherence in patients with COPD.

Jung et al. examined medication adherence and persistence among a sample of 
COPD patients during their last year of life. The study reviewed the use of inhaled 
corticosteroids (ICS), long-acting β2 agonists (LABA), anticholinergics (AC) and 
methylxanthines (MTX), alone and in combination. 

The overall MPR to COPD medication was 44%. Approximately 30% of the patients 
persisted with the therapy, and the overall time to discontinuation was 94.2 days. 
Differences were found between the mean MPRs of COPD drug classes (MTX: 52%, 
AC: 38%, ICS: 35%, LABA: 34%). Medication adherence was the highest with MTX.

(Jung et al., 2009) 

These rates of cooperation are much lower than the drug-taking rates in other 
chronic diseases. Adherence in hypertension, dyslipidaemia and diabetes is, on 
average, 72% (MPR), and persistence is 63%.

(Cramer et al., 2008).



International Journal of COPD 2017;12:115-122

14,117 patients, with a mean age of 69.9 years. 

Non-adherence to COPD medications was associated with non-adherence to 10 of 12 
non-COPD medication classes (odds ratio 1.38–1.78, all P,0.01). 



CONSEQUENCES OF NONADHERENCE IN COPD

Sanduzzi et al. Multidisciplinary Respiratory Medicine 2014, 9:60



CONSEQUENCES OF NONADHERENCE IN COPD

Considering that, in Italy, failure to use inhaled 

medications for chronic respiratory diseases, or wrong 

use thereof, leads to a 20% increase in the risk of 

hospitalization and to a 50% increase in health-care 

expenditure for overall direct/ indirect costs, which 

amount to € 14 billion/year, of which € 9 billion are for 

COPD alone (with an estimated per capita  cost of € 

2,723), the extent of the problem is easily understood.

Dal Negro RW, ei al. Respir Med 2008,102:92–101.

Costs of chronic obstructive pulmonary disease (COPD) in Italy: the SIRIO
study (social impact of respiratory integrated outcomes).



Pharmacoepidemiology and Drug Safety 2016; 25: 1295–1304

A total of 12 124 individuals were studied, 46% women, mean age 73,8 years.

In comparison to LB/ICS regular use, higher risks of death for all remaining treatments
were found, the highest risk for respiratory drugs other than LB category (HR = 1.63, 95%CI 

1.43–1.87). Patients with regular LB use had higher survival than those with LB/ICS 
occasional use (HR = 0.89, 95%CI 0.79–0.99).



FACTORS AFFECTING ADHERENCE IN COPD



Percentage of days under treatment as a function of the number of daily 
administrations in patients with chronic obstructive

pulmonary disease.

FACTORS AFFECTING NON-ADHERENCE

Frequency of administration



PROFILE OF COPD NONADHERENT PATIENTS

• very old 

• never quit smoking 

• suffer from mild-moderate COPD

• take several different medications

• live alone

• depressed 

• have limited economic resources 

• show cognitive/cultural deficits 

• have poor trust in physicians and medications 

• do not realize the gravity of the disease or don’ t want to see 
themselves as such 

• justify or hide their symptoms

• are reluctant to follow long-term therapies 

• are well documented on their disease and know that they need 
to take specific medications but do not take any action and 
criticize any kind of pharmacological option (evolved inactivity)

George J, et al. Chest 2005, 128:3198–3204.



FACTORS AFFECTING NON-ADHERENCE

THE ROLE OF DEVICE

Another key factor that is closely related to the 
patients’  compliance with their medical therapy is 
the device. 
If used incorrectly, it remarkably reduces the 
efficacy of the drug and, consequently, the patient’s 
compliance. 

Anderson P. Int J Chron Obstruct Pulmon Dis 2006, 1:251–259.





Choice utility values derived for patients (with number of doses each day).
Positive choice utility value for a given attribute level indicates a more desirable attribute, 
whereas a negative utility value of the attribute level indicates a less desirable attribute.
For each attribute, the larger the spread from the highest to lowest utility values, the higher 
that attribute’s importance. JOURNAL OF AEROSOL MEDICINE AND PULMONARY DRUG DELIVERY

Volume 28, Number 3, 2015 Pp. 219–228 DOI: 10.1089/jamp.2014.1142



Journal of the American Academy of Nurse Practitioners 24 (2012) 113–120



FIVE “RIGHTS” OF MEDICATIONS

The right patient

The right medication

The right time

The right route

The right dose

HOW TO IMPROVE THE ADHERENCE IN COPD



Int J Clin Pharm
DOI 10.1007/s11096-013-9865-x

HOW TO 
IMPROVE THE 
ADHERENCE IN 

COPD



Methods that can be used to improve adherence can be grouped 
into four general categories: 

• patient education; 

• improved dosing schedules; 

• Increased hours when the clinic is open (including evening 
hours), and therefore shorter wait times;

• improved communication between physicians and patients.

N Engl J Med 2005;353:487-97.

INTERVENTIONS TO IMPROVE ADHERENCE

HOW TO IMPROVE MEDICATION ADHERENCE IN COPD



http://www.salute.gov.it/portale/temi/p2_6.jsp?lingua=italiano&id=4654&area=programmazioneSanitariaLea&menu=vuoto

GLI ELEMENTI CHIAVE DI GESTIONE DELLA CRONICITA’
1. Aderenza

ASPETTI TRASVERSALI DELL’ASSISTENZA ALLA CRONICITA’
3. Appropriatezza nell’uso delle terapie e delle tecnologie - Aderenza alla 
terapia farmacologica 



http://www.salute.gov.it/portale/temi/p2_6.jsp?lingua=italiano&id=4654&area=programmazioneSanitariaLea&menu=vuoto



From the Global Strategy for the Diagnosis, Management and Prevention of COPD, Global Initiative for
Chronic Obstructive Lung Disease (GOLD) 2017. Available from: http://goldcopd.org.

HOW TO IMPROVE MEDICATION ADHERENCE IN COPD



Bryant et al. Respiratory Research 2013, 14:109 http://respiratory-research.com/content/14/1/109

HOW TO IMPROVE MEDICATION ADHERENCE IN COPD



Drugs Aging 2017; DOI 10.1007/s40266-016-0433-7

HOW TO IMPROVE 
MEDICATION ADHERENCE 

IN COPD



Cochrane Database of Systematic Reviews 2014, Issue 11. Art. No.: CD000011. 
DOI:10.1002/14651858.CD000011.pub4.



CONCLUSIONS

JAMA Internal Medicine Published online February 27, 201

So where do we go from here?

- need to improve the detection of nonadherence;

- objective measures, such as pharmacy fill data, drug levels, and electronic 
monitoring, are needed to accurately identify nonadherence;

- targeting intensive behavioral adherence interventions at high-risk nonadherent
patients may be an approach to achieving value;

- streamlining medications to avoid unnecessary or outdated prescriptions and using 
once-daily dosing whenever possible can also help to improve adherence; 

- advances in mobile health and telemonitoring show promise for facilitating 
behavioral interventions and allowing physicians to tailor these interventions to a 
patient’s individual barriers; 

- it remains to be seen whether such technological innovations can bend the cost 
curve on multicomponent adherence interventions.



CONCLUSIONS

JAMA Internal Medicine Published online February 27, 201

In the meantime:

• adherence researchers and practicing clinicians need to acknowledge that there is 
unlikely to be a“magic pill” that will solve medication nonadherence; 

• routinely inquiring about medication adherence in a nonjudgmental manner remains 
essential to uncovering nonadherence when objective measures are unavailable;

• when nonadherence is suspected, clinicians are encouraged to explore the reasons 
for nonadherence and to incorporate behavior-change techniques from effective, 
multicomponent interventions into their practice;

• these techniques may include providing feedback on self-monitoring, enlisting social 
supports, and recommending use of reminder systems;

• partnering with allied health professionals, such as pharmacists or care managers, 
with expertise in these techniques is recommended when possible;

• tackling nonadherence is challenging but not insurmountable, and this work helps 
inform our strategies.



http://edicola.sifweb.org/edicola/quadernisif/numero/volume_42_gennaio_2017

ALGORITMO RIASSUNTIVO DELLA RELAZIONE MEDICO/PAZIENTE
PER MIGLIORARE L’ADERENZA ALLA TERAPIA.

CONCLUSIONS



Grazie per l’attenzione .

Insanity: doing the same thing over and over again 
and expecting different results.

Albert Einstein


