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Abstract: Medication adherence and persistence is recognized as a worldwide public health 

problem, particularly important in the management of chronic diseases. Nonadherence to medical 

plans affects every level of the population, but particularly older adults due to the high number 

of coexisting diseases they are affected by and the consequent polypharmacy. Chronic disease 

management requires a continuous psychological adaptation and behavioral reorganization. 

In literature, many interventions to improve medication adherence have been described for 

different clinical conditions, however, most interventions seem to fail in their aims. Moreover, 

most interventions associated with adherence improvements are not associated with improve-

ments in other outcomes. Indeed, in the last decades, the degree of nonadherence remained 

unchanged. In this work, we review the most frequent interventions employed to increase the 

degree of medication adherence, the measured outcomes, and the improvements achieved, as 

well as the main limitations of the available studies on adherence, with a particular focus on 

older persons.

Keywords: cognitive impairment, nonadherence, tools, compliance, chronic diseases, 

elderly

Introduction
During the last few decades, many different definitions of the process underlying the 

nonobservance of physician’s recommendations have been employed. In the past few 

years, the concept of adherence has gained popularity as it implies a more mutual and 

dynamic interaction between patients and health care providers, and it recognizes the 

influence of medication-taking behavior.1,2 Nowadays, the World Health Organization 

(WHO) definition of adherence has been universally accepted;

… the extent to which a person’s behavior – taking medication, following a diet, and or 

executing lifestyle changes – corresponds with the agreed recommendations from a 

provider.

This definition highlights the importance of an active involvement of the patient with 

the health professionals with a good communication.3–5

The first study on adherence was published in 1968.6,7 Later on, several papers 

have been published on this topic, with the aim to develop measures of adherence, 

to better understand factors related to poor adherence, and to promote interventions 

to increase adherence. However, every effort to improve adherence was almost inef-

fective, and nonadherence to medicines continues to be a challenge for health care 

professionals and researches. In developed countries, nonadherence to the treatment of 

chronic diseases ranges from 30% to 50%, and this rate is even higher in developing 

countries.8–10 This degree of nonadherence results in a higher number of patients whom 
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do not achieved the benefits from the prescribed treatment; 

as a consequence, they experience a poor quality of life and 

poor health outcomes, and on the other hand, the health care 

costs increase.11,12 Indeed, the improvement of adherence 

strongly influences health outcomes, when compared to the 

development of new drugs.4

Nonadherence is a challenge in all diseases; it is indepen-

dent of the type of drug and whether the therapy is chronic 

or acute. Nonadherence is a multifaceted concept; the focus 

may be not only on taking drugs but also on timing and not 

only on discontinuation but also on persistence. Nonadher-

ence is related not only to individual’s behavioral factors, 

but also to the disease itself, complexity and duration of the 

treatment, possible adverse drug reactions, cost of treatment, 

and social factors. Moreover, adherence is also affected by 

patient–provider relationship and/or systemic and organi-

zational factors associated with the health care system.12–15 

According to the WHO, these determinants of nonadherence 

can be aggregated into five dimensions:3 social and economi-

cal, health system related, therapy related, condition related, 

and patient related (Table 1).

Nonadherence to medical plans is a public health 

problem at every level of the population, especially in 

older adults. Multiple chronic diseases and polypharmacy, 

the coprescription of several drugs, are highly prevalent 

in older persons.16–18 There is evidence that nonadherence 

increases with the number of chronic diseases and drugs. 

The management of chronic diseases required a continuous 

psychological adaptation and behavioral reorganization that 

may lead to significant changes with respect to therapeutic 

indications.5 On the other hand, polypharmacy is associated 

with inappropriate prescriptions, drug–drug and drug–disease 

interactions, prescription cascade all increasing the risk of 

adverse drug reactions that eventually lead to discontinua-

tion of treatment.5

This work, prepared in the context of a collaborative work 

of A1 Action Group on Prescription and Adherence to Medical 

Plans of the European Innovation Partnership on Active 

and Healthy Ageing, aims to 1) review of the most frequent 

interventions employed to improve medication adherence as 

well as the measured outcomes and improvements achieved; 

2) review some particularities associated with aging and with 

cognitive impairment or dementia; and 3) evaluate the main 

limitations of the available studies on adherence.

Behavioral interventions
Behavioral interventions aim to change individual behavior 

in those aspects related to everyday life; in case of adherence, 

they aim to modify patients’ behavior toward treatment.19 

Interventions are characterized by cognitive–behavioral 

techniques and therapies focused on dysfunctional emo-

tions, behaviors and cognitions with the aim to promote 

healthy lifestyles, and positive changes toward symptoms 

and treatment.20

Behavioral interventions for enhancing medication 

adherence have shown contradictory results.20–23 The most 

effective interventions are those that integrate multiple com-

ponents, with the limitations of being not cost-effective and 

not easily implemented in everyday clinical practice.23 By 

this reason, there is a growing interest in the development 

of effective behavior interventions, particularly for elderly 

people, in which behavioral counseling is directly offered 

to patients by health care professionals specifically trained 

in cognitive behavioral methods, independently of their 

profession; counseling and behavioral aspects are integrated 

and combined in more articulated interventions. Telephone 

follow-up and home visits, particularly in associations with 

educational components, seem to have a positive impact, 

providing planning and support, and integrated pre and post 

discharge interventions.24–26

Medication management programs involving pharmacists, 

such as MeMO and DelpHi studies, provided interesting results 

in decreasing nonadherence and discontinuation in chronic 

therapy.27–29 As a secondary outcome, structured counseling 

sessions and continuous monitoring of drug use improved 

Table 1 Some examples of the determinants of nonadherence 
to medical plans aggregated into five dimensions according to 
world Health Organization

Social and economic
Socioeconomic variables 
Cost of treatment

Health system related 
Characteristics of the health care provision
Patient and prescriber interaction
Prescribers follow-up
Multiple providers

Condition related 
Characteristics of disease 
Severity
Chronic or acute

Patient related
Patients own view of required therapy
Cognitive functioning
Health literacy
Motivation for self-care
Social support

Therapy related
Multiple medications
Complexity of therapy
Adverse drug reactions
Duration of therapy
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patient’s satisfaction and medication knowledge; furthermore, 

since intervention was tailored on nonadherence and high-risk 

patients, cost-effectiveness was favorable, overcoming one of 

the main limitation of many previous studies.28

A recent paper showed a short-term efficacy of a single 

consultation-based session of 30 minutes, performed by a 

trained nurse, on enhancing objectively assessed adherence 

to oral medication lowering glucose serum levels in older 

patients.30 This intervention includes a motivational com-

ponent, in which the nurse elicited patients’ beliefs relevant 

to their intention to take medication regularly as prescribed 

using a series of questions based on the theory of planned 

behavior. In a second interventional component, the nurse 

asked patients to generate and write down the exact circum-

stances in which they would take their medication. Even if no 

long-term data are available and, therefore, persistence could 

not be assessed, the necessity of adopting reliable outcome 

measures and of simplifying the intervention is interestingly 

targeted in this trial. Furthermore, feasibility and reproduc-

ibility are also taken into account since authors considered 

them essential to evaluate the implementation, in clinical 

practice, of interventions for behavior change.31

Randomized controlled trials with wider samples are 

required to assess the effectiveness of psychosocial, behav-

ioral, and self-management interventions. Nevertheless, 

it must be taken into account that studies should focus on 

simple methods to improve adherence in order to increase 

the feasibility of their implementation in clinical practice, 

which is the real challenge for the future.

Educational interventions
Patient education has recently become an important domain of 

medicine. Patient education has been used, as widely shown 

in the literature, to enforce medication adherence.32–38

Health care providers can educate patients to promote 

medication adherence by adequately explaining how to 

take a medicine, by raising and discussing with patients any 

reluctance to take medicines, and by discussing with patients 

their beliefs and knowledge about their health and associated 

treatments.39

Communication and information about pharmacologi-

cal treatment and diseases are critical, and the opinion that 

interventions to improve adherence must be focused not 

only on patients but also on broader context and health care 

system is being progressively accepted. In order to achieve 

better adherence, it is important to provide information to the 

patient about their disease and treatment falls, in the need of 

adopting patient-centered care, and sharing decision-making 

principles.

Many systematic reviews have examined patient 

education interventions in patient-centered health care system 

to improve medication adherence. Some of them include 

specific disease interventions, while others focus on only one 

type of intervention that is applied to different diseases.40

Viswanathan et al41 review interventions that are associ-

ated with improvements on adherence to crosswise multiple 

clinical conditions, including reduction in copayments or 

improving drug coverage, case management, and educational 

programs. The results showed that the same intervention 

could have different clinical benefits across diseases, par-

ticularly for hypertension where in both case management 

and face-to-face education by pharmacists were associated 

with an enhanced adherence. Integrated interventions includ-

ing education, case management, and behavioral support 

showed to increase adherence for many chronic diseases, 

even if follow-up data on long-term adherence was not 

available.41

Little or no differences in the degree of nonadherence 

or in other clinical outcomes were found in most reviews 

that examine education or information alone. In some 

studies, the knowledge is improved by patient’s education 

programs, but no improvements were found in the degree of 

nonadherence.42,43 Education or information interventions to 

increase adherence to medicines post organ transplantation 

has been associated with an improved knowledge,44 but 

inconsistently adherence. However, by combining patient 

information and behavioral interventions, an improvement in 

adherence and in target immunosuppressant blood levels was 

achieved. Education and/or counseling delivered by pharma-

cists shows similarly mixed results for adherence and other 

clinical outcomes.45,46 However, certainly raised knowledge 

may increase adherence, particularly when patients are aware 

of the consequences of irregular therapy or its cessation.47

Generally, an intervention with a single component 

(information or education) seems to be ineffective to improve 

adherence or other clinical outcomes, but there is some evi-

dence that they may improve knowledge. However, when 

associated with other interventions, namely, self-management 

skills training, counseling, or as part of pharmacist-delivered 

packages of care, there is some evidence that education 

or information has a positive impact in adherence and in 

other clinical outcomes and knowledge, but results are not 

consistent.

Integrated care interventions
Integrated care (also often referred as disease management 

or care management) has been defined in various studies 

as a group of techniques and organizational models to 
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enhance connectivity, alignment, and collaboration within 

and between health care providers at different levels (fund-

ing, administrative, and/or provider).48 Among the most 

frequently encountered items in integrated care programs, we 

highlight the following: multidisciplinary of the health care 

providers team; multidisciplinary clinical pathways and feed-

back, reminders, and health care professional education; and 

self-management support and patient education, associated 

with structured clinical follow-up and case management.49

Integrated care interventions aim to increase quality of 

care and of life and intensify health care satisfaction and 

efficiency for providers and patients with complex health 

problems.50,51 Despite its benefits, using integrated care 

has proved to be a daunting task. Due to the complexity of 

each health care system, providers of health care sometimes 

may find it difficult to coordinate their work and actions in 

creating integrated care plans for patients. However, high-

quality care requires collaboration and coordination among 

professionals.52 The main stakeholders who usually sit at 

the same table to discuss adherence programs for patients 

are the general practitioners, the pharmacists, and the health 

insurers. Insurers started showing greater interest in disease 

management plans, as they understood that methods to reduce 

dispersion and to attain enhanced results could be achieved at 

plausible costs.53 Various studies have shown that integrated 

care plans provided by interdisciplinary teams can reduce 

the risk of hospitalization and the length of stay in hospital 

or in nursing home.54 Furthermore, the close collaboration 

between team members can be important to the success of a 

given intervention and may determine the effectiveness of 

any care plan of this sort.55

Literature review showed that in different clinical studies 

on various disease groups, integrated care programs seems 

to have positive impact on patient care quality. A meta-

analysis identified a set of six elements for the good rollout 

of a disease management program: community resources 

and policies, health care organization, self-management sup-

port, delivery system design, decision support, and clinical 

information systems.56

All studies have shown that integrated care interventions 

affect positively the health care quality. However, disease 

management programs differ in range, type, and components. 

Furthermore, no clear definition has been adopted. It is impor-

tant to recognize these differences, in order not to take incorrect 

conclusions on the effectiveness of these programs.

Self-management interventions
The increasing prevalence of chronic diseases poses some 

new questions to the policymakers and health care providers, 

as they have to decide how to invest the available resources 

to manage these patients.57 Wilkinson and Whitehead58 define 

self-management as:

the ability of the individual, in conjugation with family, 

community, and health professionals, to manage symptoms, 

treatments, lifestyle changes, and psychosocial, cultural, 

and spiritual consequences of chronic disease.

The self-management incorporates multiple concepts, such 

as self-care, self-monitoring, adherence, health behavior 

change, patient education, and collaborative care, which 

intend to inform the patients about their own disease, so that 

they have a more active role in its treatment.57 Moreover, 

there are a lot of care domains that are under direct control 

from the patients,60 including lifestyle choices, access to 

their own records, self-monitoring, and adherence to medica-

tion. The use of technological devices in self-management 

interventions is increasing when compared with face-to-face 

meetings. Technology-based self-management includes 

telephone support/counseling alone, telemedicine/telehealth/

home telecare/telemonitoring, web-based interventions/

interactive computerized health communication and cell 

phones/text messaging.

Self-management interventions, generally, comprise 

several components, such as provision of information, 

medication, problem-solving, and support. Sustainability 

is an important issue on self-management interventions, as 

the maintaining long-term benefits is important to change 

behavior. Problem-solving and coping skills were found to 

be important factors influencing long-term maintenance of 

behavior change.61,62

Several systematic reviews and meta-analysis showed the 

effectiveness of self-management programs/interventions. 

Patients with chronic conditions showed evidence of 

improvements in HbA
1c

 levels, systolic and diastolic 

blood pressure, and pain associated with self-management 

interventions.63 Increasing patient’s knowledge and providing 

them with basic skills to manage their disease can results in 

health benefits and could reduce their dependence on health 

care services use and associated costs.64–66 No evidence was 

found that tailored self-management interventions for type 2 

diabetes, hypertension, and heart diseases had impact on self-

management activities.65 Nevertheless, tailored interventions 

modestly improved specific self-management behaviors 

of dietary fat intake, physical activity level, and screening 

behaviors. Empowerment-based self-management inter-

ventions on chronic metabolic diseases patients presented 

higher and longer effects than the traditional education or 

self-management interventions without empowerment-based 
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interventions.67 The use of mobile phones and short messages 

service showed a strong evidence that their use improve 

adherence to appointments and medication, self-management 

of asthma, hypertension and diabetes, and short-term smok-

ing cessation.68

Self-management interventions, which include patient 

education, reminders, and financial incentives, have benefits 

for patients with chronic diseases, namely, in terms of 

knowledge, self-efficacy, and health status. Nevertheless, 

the cost-effectiveness of self-management interventions is 

difficult to evaluate due to the variety of methods used.

Risk communication interventions
Risk perception is a core dimension of intentional non-

adherence to medications.69 It is defined as the perceived 

probability, likelihood, or susceptibility to harm and is a 

salient construct in many explanatory theories of health 

behavior.70 In the literature on adherence, patients’ engage-

ment with a behavior, in this case, medication taking, is 

influenced by the person’s appraisal of risk associated with 

the behavior and the consequent harmful or protective 

outcomes. Effective risk communication by health care 

professionals is therefore central to ensure information 

about risks and benefits being communicated accurately to 

enable patients to take informed decisions. Risk perception 

is a complex construct, multidimensional in nature, which 

must be considered from both a cognitive and affective 

perspective.69 Due to its complexity, patient and clinician 

perceptions of risk are often contradictory.70 Given the 

significance of this construct on the potential modification 

of medication adherent behavior, strategies to enhance risk 

communication are the key.71

Patient decision aids are relatively new educational 

tools that have been developed to facilitate patient–clinician 

presentation of risk information and shared decision-mak-

ing.72 The aids contain evidence-based information about the 

health condition, treatment options, and potential benefits 

and harms. Decision aids can be done by using pamphlets, 

videos, or web-based tools.73 Kunzt et al74 conducted a 

robust qualitative review of patient-centered interventions 

to improve patient medication management and adherence. 

These interventions engaged the patient in prescribing deci-

sions by communicating why a medication was indicated, 

its risks and benefits, and the likely impact on the patient’s 

health. Six studies employed decision aids as the principal 

component of their interventions,75–79 and three studies 

reported that patients’ understanding of risk was improved 

and decisional conflict lessened.77–79 However, alterations in 

risk perception did not automatically translate into positive 

changes to adherent behavior.74 Stacey et al73 carried out a 

Cochrane review to evaluate the effects of decision aids for 

people facing treatment or screening decisions. The review 

included 115 studies involving 34,444 participants. Of the 

115 studies, 25 (21.7%) described the effect of including 

risk information in decision aids on the accuracy of patients’ 

perceived probabilities of outcomes. Nineteen of the 25 

studies noted that patients who received a decision aid 

intervention were more likely to have accurate risk percep-

tions, when compared with those who did not receive this 

information (relative risk of 1.82 [95% confidence inter-

val: 1.52–2.16]).73 In terms of the impact of decision aids 

on behavior, specifically medication-taking behavior, the 

findings were mixed. Decision aids are associated with an 

increase in the number of individuals choosing medication 

for cardiovascular disease prevention, and mixed results 

were evident for the uptake of antithrombosis therapy and 

diabetes medications. No differences were found between 

groups for choices about hypertension therapy, breast cancer 

chemotherapy, schizophrenia medication, immunotherapy 

for multiple sclerosis, flu vaccine, osteoporosis treatment, 

chemotherapy for advanced cancer, chemopreventive 

medications, and antibiotics for upper respiratory tract 

infections.73

The evidence for the efficacy of risk communica-

tion through the medium of decision aids in promoting 

adherent behavior is unclear. This ambiguity mirrors the 

conclusions made in numerous systematic reviews23,80–82 

in relation to the effectiveness of the majority of adher-

ence enhancing interventions. Nieuwlaat et al22 showed 

that across the body of evidence, effects were inconsis-

tent from study-to-study, and only a minority of lowest 

risk of bias RCTs improved both adherence and clinical 

outcomes.

The reviewers suggested that the studies at lowest risk 

of bias generally are associated with complex interventions 

with multiple components, trying to overcome barriers to 

adherence by means of tailored ongoing support via intense 

education, counseling or daily treatment support by profes-

sionals in addition to support from family or peers. The 

communication of risk information through decision aids 

has demonstrated potential in altering perceptions and to a 

lesser extent adherent behavior. This adherence enhancing 

strategy should not be relied upon as a sole moderator of 

adherent behavior, but rather as a strategy that is integrated 

within a complex intervention. Furthermore, it would be 

prudent to investigate further the pragmatics and optimum 

methods of presenting and conveying risk information given 

its multidimensional nature.
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Packaging and daily reminders
Adherence is a problem for 50%–60% of all people affected 

by chronic illnesses.84 Patient reminders help people to 

improve their health in order to remind them to take their 

medicine or to schedule medical visits and screenings.85 

There are different kinds of reminders such as reminder 

phone calls, text messages, pagers, interactive voice response 

(IVR) systems, video telephone calls, medication boxes, or 

personalized blisters.13 Studies have shown that often enough 

patients are not adherent to their medication, as they should 

and some of them forget to refill or take their medication. 

Various studies have been carried out in order to test dif-

ferent tools aimed at improving adherence to medication. 

A pilot study investigated whether an IVR can help to 

increase medication adherence. This automated IVR system 

calls the patients and reminds them to take their medicine 

or refill their prescriptions after they have communicated 

their information about their demographic, telephone, and 

medication to an IVR system. According to the study, the 

system did not succeed to improve medication adherence 

mainly due to technical problems patients had (incorrect 

time of calls and so on).87

The First Myocardial Infarction Risk Reduction Program 

showed that reminders such as reminder postcards and tele-

phone calls about risk reduction for patients who have a high 

risk of a heart attack do not have any effect on medication 

adherence.88

Another study focused on the comparison of different 

medication reminders used on two groups of patients with 

type 2 diabetes. The first group’s adherence was supported 

with active care management such as home telemonitor-

ing, and the second received a monthly care coordination 

telephone call. Both groups got monthly calls for diabetes 

education and self-management review. The glycemia control 

increased in both groups and also improved the blood level 

of the first group.89

A study in which a nurse calls patients suffering from 

high blood pressure twice a month for 2 years to promote 

medication adherence and to monitor health behaviors 

showed that medication adherence increased by 9% com-

pared to a group without any support. This system is easy to 

implement, and the study examines that a system like this 

has competency to be expanded.90

Another study of telephone-based interventions investi-

gated the benefit of monthly phone calls after the diagnosis 

of osteoporosis in comparison to the usual care by a primary 

care physician. The aim of the study was a filled prescription 

for a 3-month supply of medication in 130 days. The study 

showed that patients who received the monthly reminder 

call improved their adherence to the treatment. During this 

study, an organization-wide program that encouraged the use 

of osteoporosis medication was also started, and the authors 

believed that this initiative could have helped for the positive 

results of the study.91

The biggest part to assure optimal treatment of asthma and 

preventing exacerbation are self-management skills. A study 

was performed to show the effects of self-management edu-

cation on adherence over a long time. The methods included 

self-monitoring, individualized action plans, and information 

about assessment and correct use of an inhaler. The results 

showed that such an intervention increases medication adher-

ence and provides clinical data of asthma control.92

Another study about medication adherence of people who 

suffer from asthma exanimated that if patients receive a SMS 

that reminds them to take their medication the adherence 

increases compared to the group of patients who did not.93 

One SMS per day was enough to increase the medication 

adherence of patients who suffer from asthma.

There was no difference found concerning the right use 

of medication between patients receiving new antidepres-

sant prescriptions who were part of a telephone-based care 

management program and to those who were not. A study 

surveyed whether a care management program has any ben-

efits for medication adherence compared to a usual treatment 

without any support.94

A literature review reported about studies that exam-

ined how health care can benefit from the use of mobile 

phones. Different clinical studies on different groups such 

as HIV-infected patients, other chronic diseases patients, 

and healthy patients were conducted are as follows: four 

studies on HIV-infected patients; eight studies on patients 

suffering from other chronic diseases; and one study on 

healthy individuals showed increasing of adherence. The 

medication reminder in all studies was sending an SMS. 

Due to the variety of studies, the results showed mixed 

outcomes of the benefits of medication reminder systems. 

Overall, studies disclosed 65% positive outcomes in terms 

of improved adherence.84

Reminder packaging is another way to stop the decrease 

in medication adherence. A study showed that patients 

who used reminder packaging were more adherent and 

had a lower refill time than patients without reminder 

packaging.95

A review that deals with different researches about 

reminder packaging shows new analysis of 12 trials. The 
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result was that medication packaging not only influenced 

adherence but also clinical outcomes. Poor quality or no 

significant outcomes were the two reasons why some of 

the studies had little results. Content of the studies were 

various, from over the counter medication to different pre-

scription drugs and types of packaging, the patients were 

suffering of different illnesses. Prefilled medication boxes 

or foil-backed blisters were the most used tools to improve 

the adherence. Some studies focused on specific patients for 

example, in one study, a special focus was laid on patients 

with low literacy skills, and the patients received pictures 

that show which pill they have to take as well as date and 

point of time.96

Another review came to the same conclusion: the use 

of reminder packaging had positive effect on adherence as 

well as on clinical outcomes. The review deals with different 

studies, in all of the investigated trials at least one medica-

tion had to be taken without any assistance to see if there 

is a difference between people using reminder packaging 

and those who are not. The result of the studies was that in 

17 studies reminder packaging had an effect on at least one 

adherence parameter. There was also clear research gaps 

reported.97

Another study aimed at analyzing how medication pack-

aging helps older patients. Two groups of elderly people who 

have high blood pressure were compared, one was asked to 

use a daily dose blister packaging (Pill Calendar), and the 

other one used usual bottles of loose tablets. It turned out 

that patients with the Pill Calendar had a higher adherence, 

refilled their prescriptions more often, and it had a positive 

effect on their clinical outcome.98

All studies have showed that reminder in any variation 

and reminder packaging have a positive impact on medication 

adherence and often also on clinical results. Further research 

is needed in order to reduce information gaps and to lower 

the risk that a falsification of data occurs.

Clinical trials in elderly people
Some problems related to medications in the elderly 

have been studied and published in observational cohort 

studies.99–104 Results from these studies show some significant 

data, for example:

– Elderly people have a double risk of developing adverse 

effects than younger people.

– 20% of older people in Europe receive at least one inap-

propriate drug.

– 30% of hospital admissions among elderly people are 

caused by adverse effects of drugs.

– It has been estimated that in 1994, in the USA alone, 

over 100,000 people died due to an adverse reaction to a 

drug.

Moreover, commonly prescribed drugs and some of the 

most frequently self-administered drugs are causing hospi-

talizations and deaths. Therefore, detection and prevention of 

adverse reactions are very important in elderly because:

– Frequency is seven times greater.

– There are 16% of hospitalization and 50% of deaths 

related to medication.

– Aging increases the number of drugs taken, and therefore, 

the possibility to develop an adverse reaction.

– Between 50% and 70% of the adverse reactions observed 

are preventable.

Taking into account that adherence depends in part on 

the behavior of the patients, we need to decrease the adverse 

reactions in the patients and increase the drug effectiveness to 

establish the risk benefit of them. Only in case that we have 

a good risk benefit rate and evidence to demonstrate it, we 

will be able to treat patients with guarantee.

Until recently, elderly people, particularly frail and very 

old people, have been excluded from some randomized con-

trolled trials without justification. Yet, the randomized con-

trolled trials are widely acknowledged as the “gold standard” 

experimental design in clinical medicine and, given the dispro-

portionate burden of disease and use of health and social care 

resources by older people, it would seem especially important 

that they should be included in clinical trials in significant 

numbers. The inclusion of older people in clinical trials will 

be able to establish the benefit risk rate in this population, as 

this rate is quite different from other young adults.

Underrepresentation of older people in clinical trials in 

the past is evident from systematic reviews in a wide range 

of age-related conditions, including heart failure, hyperten-

sion, coronary heart disease, arthritis, dementia, Parkinson’s 

disease, urinary incontinence, and cancer. Furthermore, the 

minority of older people who were included were often 

robust, being free of the comorbidities, and concurrent treat-

ments that are characteristic of old age. Thus, even available 

data on older people are biased. Consequently the evidence-

based management is often inadequate, leading to uncertainty 

about advantages and disadvantages of treatments. This in 

turn results in delays in implementation of potentially valu-

able interventions in the population who are often at great-

est absolute risk and so stand to gain the greatest potential 

benefit from treatment. Probably, the most important reason 

to exclude older people from the randomized controlled trials 

is related to the excessive paternalism of younger researchers 
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and relatives, ignoring autonomy right of the older people 

to make own decisions.104–106

The European research consortium PREDICT (Increas-

ing the PaRticipation of the ElDerly In Clinical Trials) has 

compiled a charter for the rights of elderly people in clinical 

trials.107 Given the accumulating evidence of past neglect, it 

is important that future randomized controlled trials reflect 

the patient populations that will receive treatments in future 

clinical practice.

Therefore, to improve adherence is absolutely necessary 

to know certainly the treatment in this population is effective 

but the risk is not higher.

Cognitive impairment or dementia 
associated with nonadherence
Cognitive impairment is a frequent comorbidity, particularly 

in the elderly, and a challenge for health care profession-

als, for optimizing care and management. Adherence to 

complex medication regimens and treatment of multiple 

medical problems is an everyday issue when dealing with 

the cognitively impaired. Understanding their strategies for 

maintaining regular use of even complex drug regimens is 

still limited, and in patients with dementia no evidence-based 

recommendations are available.108

Often, an overlap between intentional and unintentional 

nonadherence may be encompassed in older adults, especially 

when fragile or isolated,109 and it is well known that caregiv-

ers may do the difference.110,111 The caregiver role is essential 

in supporting adherence, by integrating and compensating 

the decreasing abilities of the partner even when switching 

patient medication self-management to the responsibility 

of other person is unclear. Furthermore memory, executive 

functions, and global cognitive functioning may be compro-

mised in the caregiver as well.

A systematic evidence-based review showed the 

importance of relational aspects in improving adherence; 

patients with dementia benefit more from frequent human 

communication as reminder systems than nonhuman 

reminders,112 once again emphasizing the necessity to 

sustain the elderly with communication and relationships 

in their difficult trip through life more than the instrumen-

tal aid of information and communication technologies 

alone.

Recently, integrated interventions are proposed for com-

pensating patients’ and families’ frailties due to dementia: 

regular medication reviews and systematic cooperation 

between physicians and pharmacists was implemented in 

the DelpHi-approach providing first interesting results for a 

comprehensive approach, where adherence is only a part of 

a wider outcome model of integrated care.26

More studies are required in order to take into account the 

interactions among the individual patient’s cognitive status 

and his/her particular living situation. In a wider perspective 

provided by the ICF WHO disability model, adherence of 

the elderly cognitive impaired patient should be seen as the 

outcome of personal aspects modulated by environmental 

barriers and facilitators.113

Conclusion
The aim of this review was to reemphasize the important 

role of medication adherence in the management of chronic 

diseases, particularly in old persons. While facing a clinical 

situation in which targets are not reached, despite substantial 

efforts to prescribe the most adequate therapy, nonadher-

ence should be considered. Medication adherence remains a 

challenge for health care professional and scientists, as their 

efforts to improve and explain patients’ adherence appear to 

be ineffective; poor adherence is associated with high health 

care costs, lower quality of life, and poor health outcomes. 

Motivating patients to follow medical treatment is part of 

the history of medicine.

A lot of interventions to improve adherence to medical 

plans have been described in literature, despite some isolated 

success, most interventions failed in their aims.114–117 As pre-

viously reported, there is evidence that improving medication 

adherence differs by clinical condition. The chronic diseases 

most studied in terms of interventions to improve adher-

ence are hypertension, depression, dyslipidemia, asthma, 

and diabetes.8,9,12,15,115–117 Of these, most interventions that 

were associated with adherence improvement did not lead 

to improvements in health outcomes, such as quality of life, 

patient’s satisfaction, biomarkers, morbidity, mortality, 

health care utilization quality of care, and costs.

In fact, adherence rates improvement is smaller than 

expected. One of the reasons for the slow progress seems 

to be the lack of comprehensive theoretical models to 

explain nonadherence and to lead to a potentially successful 

intervention.118,119 Interventions that are supported by behav-

ior models and theories were described to be more successful 

than those based on intuition. Indeed, different models and 

theories have been adapted from various disciplines and 

have been used to design health interventions, such as the 

theory of planned behavior, the transtheoretical model, and 

the health belief model.118–120 Moreover, along this revision, 

we identified inconsistent methodology and findings across 

the studies, different approaches for the same tool. Finally, 
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most of the tools were complex, labor-intensive, and not 

predictably effective. Most of the studies are mainly focused 

on short-term adherence, and no consistent results were pre-

sented for long-term evidence, and the current methods of 

improving adherence for chronic illness are mostly complex 

and not very effective.

It will be important in future research to evaluate the 

efficacy of intervention tools on long-term effect (medica-

tion persistence) and the role of formal and informal care-

givers in the support on patient’s adherence, to improve 

health literacy as an integrating/transversal tool across all 

intervention approaches, and to find new and innovative 

single-intervention strategies to improve adherence and 

methods to monitoring adherence. Finally, it is of paramount 

importance for the establishment of innovative studies 

focusing on implementation of research studies in clinical 

practice, where integrated care needs to be associated with 

cost-effective interventions.
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