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Medication adherence is a key factor in managing cardiovascular disease, as it directly
influences clinical control, event prevention, and healthcare efficiency. This Delphi expert
involving 118 experts in cardiology, internal medicine, and primary care, aimed to identify
barriers, facilitators, and practical strategies to improve adherence in Spain. Fifty statements
were evaluated in 2 rounds, followed by 15 local meetings with clinical experts to contex-
tualize and interpret the conclusions. Consensus was reached on 49 statements (98.0%),
emphasizing the need to measure and promote adherence systematically. The main barriers
identified were polypharmacy, lack of care coordination, and medication costs, while strate-
gies such as fixed-dose combinations, digital tools, health education and patient education
were highlighted as key facilitators good adherence was acknowledged to reduce cardiovas-
cular events, hospitalizations, and costs, improving patient quality of life. This document
offers clinical and organizational recommendations to optimize therapeutic adherence in
cardiovascular patients.

© 2026 Sociedad Espaiola de Cardiologia. Published by Elsevier Espafa, S.L.U. This is an
open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Documento experto tipo Delphi sobre la adherencia terapéutica en
pacientes con enfermedad cardiovascular: barreras, facilitadores e
implicaciones clinicas

RESUMEN

Palabras clave:
Enfermedad cardiovascular
Delphi

Adherencia a la medicacién

Polifarmacia

Combinaciones de dosis fijas

La adherencia a la medicacién es clave en el abordaje de la enfermedad cardiovascular,
ya que influye en el control clinico, la prevencién de eventos y la eficiencia del sistema
sanitario. Este Delphi, en el que participaron 118 expertos en cardiologia, medicina interna
y atencién primaria, tuvo como objetivo identificar barreras, facilitadores y estrategias
practicas para mejorar la adherencia en Espana. Se formularon 50 afirmaciones en dos
rondas, seguidas de 15 reuniones locales con expertos. Se alcanzé consenso en 49 afir-
maciones (98,0%), y se mostr6 la importancia de medir y promover la adherencia. Se
identificaron barreras como la polifarmacia, la falta de coordinacién asistencial y el coste
de los medicamentos, y se propusieron estrategias como el uso de combinaciones a dosis
fijas, herramientas digitales, educacién sanitaria, y la del paciente. Una buena adherencia
reduce los eventos cardiovasculares, las hospitalizaciones y los costes. Este documento
ofrece recomendaciones clinicas y organizativas sobre adherencia terapéutica.
© 2026 Sociedad Espafiola de Cardiologia. Publicado por Elsevier Espaiia, S.L.U. Este es un
articulo Open Access bajo la licencia CC BY (http://creativecommons.org/licenses/by/4.0/).

Introduction

number of doses,®° poor communication with the patient,'°
insufficient medication knowledge,'" difficulties in accessing
care,’ and lack of continuity of care.® Patient-related fac-

Therapeutic adherence is a fundamental component of car-
diovascular disease (CVD) treatment, especially in patients
who have suffered ischemic events, like acute coronary syn-
drome or stroke. The World Health Organization defines
therapeutic adherence as the degree to which a person’s
behavior coincides with the treatment plan agreed upon with
the patient’s physician.’ This concept has evolved toward a
more collaborative model that recognizes the autonomy and
active participation of patients in their treatment.”?

Several studies have shown that adherence to medications
such as antiplatelet agents, beta-blockers, angiotensin-
converting enzyme inhibitors, and statins is often suboptimal,
decreasing over time.*°> The causes of nonadherence can
be classified into two broad categories: factors related to
the health care system and patient-related factors.® The
former include the complexity of the drug regimen,” the

tors include sociodemographic characteristics such as age,*
comorbidities,'? fear of side effects,’® cultural beliefs and indi-
vidual perceptions about the disease and treatment.’?*

Alack of adherence to cardiovascular treatment increases
the risk of cardiovascular events,” mortality,’® disease
progression,'” worsening of comorbidities,'® increased health
care costs,’ and reduced quality of life.’® An adherence rate of
80% has generally been considered a benchmark for efficacy.?”
In Spain, approximately 50% of patients do not correctly com-
ply with the prescribed therapeutic guidelines??; therefore, to
improve this indicator is essential.

The objective of this Delphi consensus was to evaluate
therapeutic adherence in patients with CVD, addressing its
definition, measurement, determining factors, improvement
strategies, and impact on clinical outcomes to guide clinical
practice in Spain.

Please cite this article in press as: Cosin-Sales ], et al. Delphi expert document on therapeutic adherence in patients with cardiovascular disease:
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Materials and methods

The consensus was developed using the Delphi methodology
structured in two rounds of voting, overseen by the Scientific
Committee (SC), composed of three cardiology specialists, an
internist, and a primary care physician; this committee val-
idated the literature search, critically assessed the evidence,
and directed the development of the surveys.

A literature review was conducted in the Medline/PubMed,
Web of Science, and Scopus to identify evidence gaps sup-
porting the questionnaire. Searches used these keywords
“Patient Adherence,” “Patient Cooperation,” “Patient Non-
Compliance,” “Patient Nonadherence,” “Medication Adher-
ence,” and “Treatment Refusal,” in combination with “Car-
diovascular Diseases,” “Heart Disease,” and “Acute Coronary
Syndrome.”

The study reflects the perspectives and priorities identi-
fied by members of the Spanish Society of Cardiology (SEC),
the Spanish Society of Internal Medicine (SEMI), and the
Spanish Society of Primary Care Physicians (SEMERGEN).
The manuscript follows the formal consensus methodology,
including a structured Delphi process, predefined criteria for
agreement, and a multidisciplinary expert panel, but it rep-
resents the experts’ consensus, not an official position of the
involved societies.

Based on the review, the questionnaire was developed
by the SC through meetings and reviewed by 15 scientific
advisors and 2 expert patients. The SC selected 50 initial
statements, focusing on clinical relevance and literature con-
troversy concerning therapeutic adherence. These statements
were refined and validated before the Delphi process began.
The expert patients participated in the review and validation
phase of the initial questionnaire, contributing their experi-
ence regarding perceived barriers to medication adherence,
integrating the patient perspective early in the consensus pro-
cess.

The expert panel was composed of 118: 29 primary care
physicians, 68 cardiologists, and 21 internal medicine physi-
cians. The experts were selected using purposive sampling
based on 10 years of clinical experience in cardiology, internal
medicine, or primary care, and active participation in relevant
scientific societies, ensuring balanced geographic representa-
tion across Spain. The identities of the respondents were kept
anonymous.

The Delphi had two rounds: the first from October 21 to
November 10, 2024, and the second from November 27 to
December 15, 2024. In each round, the SC supervised the devel-
opment of the surveys, reviewed the responses, and prepared
summaries to facilitate consensus building. The question-
naire included 50 statements organized into 6 knowledge
blocks, with gender as a cross-cutting criterion to enhance
applicability and equity.

Following the Delphi results, 15 local meetings were
organized with the participating experts and distributed
across autonomous communities. Structured discussions
were focused on the key thematic areas identified in the
study. The qualitative data from these meetings were ana-
lyzed thematically and formed the basis for the “Discussion”
section.

The study was based exclusively on survey administration
and did not involve human subjects or clinical data manage-
ment. Therefore, approval from an ethics committee was not
needed.

Statistical analysis

Frequencies, medians, quartiles, interquartile ranges [IQR],
and percentages of agreement were calculated. A nine-point
Likert scale (1 =“strongly disagree” to 9 = “strongly agree”) was
used. Consensus was defined on the median location within 3
intervals: 1-3 (disagreement), 4-6 (neutrality), and 7-9 (agree-
ment). Consensus was considered when the median was
within the agreement or disagreement interval and two addi-
tional criteria were met: (a) less than one-third of expert scored
outside the correspondinginterval and (b) the IQR <4. The data
were analyzed via LimeSurvey version 6.5.6.

Results

All 118 experts completed both Delphi rounds (100.0% par-
ticipation). The geographic distribution of the participants is
shown in Fig. 1. In the first round, 47 of 50 statements reached
consensus (94.0%), and 3 did not receive a consensus (3.0%),
moving on to the second round. The SC decided to reformulate
two of the statements to improve the clarity of the messages.
In the second round, out of three statements, two received
a consensus (66.7%), and one did not receive a consensus
(33.3%). Ultimately, 49 of 50 statements achieved consensus
(98.0%). Responses are presented in Tables S1-S6.

On current knowledge of adherence (staying on treatment)

Five statements were evaluated and reached consensus in the
first round (Fig. 2).

The experts considered a therapeutic adherence rate of
>80.0% an adequate threshold for classifying adherence as
satisfactory in these patients, although with a relatively low
level of agreement (73.7%). There was unanimity regarding the
fact that lack of therapeutic adherence significantly increases
the risk of morbidity and mortality in patients with chronic
CVD (agreement: 100.0%).

The experts also emphasized the need to develop and
implement more effective strategies to promote better ther-
apeutic adherence in this population (agreement: 99.2%).
Furthermore, they highlighted the importance of verifying
that the patient’s treatment is precisely as prescribed, since
errors resulting from a lack of coordination between differ-
ent health care professionals can generate confusion and
negatively affect adherence (agreement: 99.2%). Finally, they
recognized a strong correlation between a greater number of
medications prescribed and lower treatment adherence, high-
lighting the complexity of the drug regimen as a determining
factor of adherence (agreement: 98.3%).

How is adherence measured?

Nine statements were evaluated and received a consensus in
the first round of voting. The results are shown in Fig. 3.

Please cite this article in press as: Cosin-SalesJ, et al. Delphi expert document on therapeutic adherence in patients with cardiovascular disease:
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Frequency

Fig. 1 - Geographical distribution of participating experts.

CURRENT KNOWLEDGE OF ADHERENCE

An adherence rate of 80% or more is an adequate threshold for
considering a patient with CVD to have good adherence to treatment

Lack of adherence to treatment in patients with chronic CVDs
significantly increases the risk of morbidity (disease worseningr)t alr_1td
mortality

It is necessary to ensure that the patient's treatment matches the
prescribed treatment before assessing adherence, since errors in

. Agreement Undetermined . Disagreement

coordination between physicians can lead to confusion and
compromise adherence

There is a significant correlation between the number of medications a

_
More effective strategies need to be developed and implemented to
improve treatment adherence in patients with CVD ©.
_
—

patient takes and the lack of adherence to treatment

0 20 40 80 90 100
Response rate

Fig. 2 - Level of expert consensus on current knowledge. CVD: cardiovascular disease.

The experts broadly agreed on the importance of regularly
assessing treatment adherence in patients with CVD, empha-
sizing that this practice is essential to ensure therapeutic
efficacy and safety and facilitate decision-making regarding
potential interventions (agreement: 99.2%). There was also
a consensus that knowledge of the level of adherence can

prevent unnecessary drug substitution or unjustified dose
increases (agreement: 95.8%).

Since there is no single, universally applicable method,
the experts recommended that health care professionals
employ various approaches to measure therapeutic adher-
ence in these patients (agreement: 90.7%). Among these

Please cite this article in press as: Cosin-Sales ], et al. Delphi expert document on therapeutic adherence in patients with cardiovascular disease:
Barriers, facilitators, and clinical implications. REC CardioClinics. 2026. https://doi.org/10.1016/j.rccl.2026.03.001
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HOW IS ADHERENCE MEASURED?

. Agreement Undetermined - Disagreement

It is essential that health care providers regularly assess the therapeutic
adherence of their patients with CVD to ensure treatment effectiveness
and safety, as well as to facilitate intervention decision-making

Knowing the degree of adherence can prevent treatment substitution
or dose increases

Health care teams should use multiple approaches to measure
therapeutic adherence in patients with CVD, given that there is no
single method that is universally applicable in clinical practice

In the clinic, health care providers can benefit from the use of clinical
interviews and validated questionnaires, such as the Morisky—Green
questionnaire (MMAS-8), to quickly and effectively assess therapeutic
adherence in patients with CVD

More complex methods, such as blood drug level measurement, the
MEMS, or excess medication counting, are more accurate but often
impractical in daily practice. For this reason, health care providers
should also use more accessible and simple methods in the office to
assess treatment adherence

Health care providers should consider using mobile apps as a
complementary tool in their practice to promote and record therapeutic
adherence in patients with CVD

The PDC through dispensing records is a useful measure that health
care providers can use to assess medication adherence in patients with
CVD, helping to identify those who may require additional interventions

The use of mixed methods assessment, which combines subjective
data from simple questionnaires (such as the MMAS-8 or MARS-5) with
objective data such as dispensing records, offers health care providers
a more complete view of therapeutic adherence in their patients (.\':A\I}tB

It would be helpful if the electronic records had a predefined section for
completing a test (such as the self-reported compliance test, the
Morisky—Green test, or another)

o
N
o

40 80

©
o

100
Response rate

Fig. 3 - Level of expert consensus on the measurement of therapeutic adherence in patients with cardiovascular disease.
CVD: cardiovascular disease; MEMS: Medication Event Monitoring System; PDC: proportion of days covered.

methods, structured clinical interviews and validated ques-
tionnaires, such as the Morisky-Green Medication Adherence
Questionnaire (MMAS-8), stand out for their accessibility and
effectiveness, enabling rapid assessment in routine clinical
practice (agreement: 82.2%). In contrast, more complex meth-
ods such as pharmacokinetic determination through plasma
drug level measurement, electronic monitoring systems such
as the Medication Event Monitoring System, or pill counts,
although more accurate, are often challenging to implement
in daily clinical routines. Therefore, the need to complement
these more accurate methods with more straightforward and

feasible methods in routine clinical practice was emphasized
(agreement: 94.1%).

Additionally, experts recommended the use of mobile
applications as auxiliary tools to promote and record
therapeutic adherence in cardiovascular patients (agree-
ment: 80.5%). They also highlighted the usefulness of
objective methods, such as the proportion of days cov-
ered, obtained through dispensing records, which make
it easier to identify patients likely to require additional
interventions to improve their adherence (agreement:
88.1%).

Please cite this article in press as: Cosin-Sales J, et al. Delphi expert document on therapeutic adherence in patients with cardiovascular disease:
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SITUATIONS RELATED TO POOR ADHERENCE

It is essential to monitor patient adherence to cardjoprotective
medication, since poor adherence is associated with a higher risk of
cardiovascular events and increased mortality

In patients with multiple comorbidities, it is important to simplify and
personalize treatment regimens to improve adherence, since
polypharmacy (more than three medications per day) increases the
risk of poor adherence and leads to worse health outcomes

After an ischemic event, it is important for patients to strictly follow
lifestyle recommendations, such as quitting smoking and adopting a
healthy diet, to reduce the risk of further events

Adherence to cardiac rehabilitation programs is critical for patients who
have suffered an ischemic event, as it improves functional capacity and
reduces long-term mortality. Flexible and hybrid programs improve
patient inclusion and adherence

Regular assessment of therapeutic adherence in patients after ischemic
events should include both pharmacological (medication intake) and
behavioral (lifestyle changes) aspects to comprehensively address
modifiable risk factors

It is important to provide ongoing education to patients who have
suffered an ischemic event on the importance of maintaining adherence
to treatment to improve their prognosis and quality of life, either through

online resources or by consulting verified websites

The cost of some medications could be a financial problem for some
patients, leading to poor adherence or premature dlscontl?uattlon o{
reatmen

Lack of adequate coordination between specialized and primary care
could lead to poor adherence, especially if the analysis of goal
attainment for each risk factor is neglected

I Agreement Undetermined [i§] Disagreement

o
N
o

40 80

©
o

100

Response rate

Fig. 4 - Level of expert consensus on situations related to poor adherence.

Moreover, the combined use of subjective methods (such as
the MMAS-8 or the Medication Adherence Report Scale [MARS-
5] questionnaires) and objective methods (dispensing records)
provide a more complete and accurate assessment of ther-
apeutic adherence in patients with CVD (agreement: 92.4%).
Finally, the experts highlighted the usefulness of incorporat-
ing a specific section into the electronic medical records for
conducting and recording validated adherence tests, such as
the self-reported adherence test or the Morisky—-Green Ques-
tionnaire (agreement: 85.6%).

Situations related to poor adherence

Eight statements were evaluated and received a consensus in
the first round of voting. The results are shown in Fig. 4.

The experts agreed on the need to systematically moni-
tor adherence to cardioprotective medications, given that poor
adherence is associated with a significantly increased risk of
cardiovascular events and mortality (agreement: 99.2%).

In the context of patients with multiple comorbidities, sim-
plifying and personalizing therapeutic regimens is considered
a priority because polypharmacy (defined as the prescription
of more than three medications per day) has been linked to a
greater likelihood of poor adherence and worse clinical out-
comes (agreement: 97.5%).

Similarly, the experts considered it important for patients
to strictly follow recommendations regarding lifestyle changes
after an ischemic event, for example, by quitting smoking
and adopting a cardioprotective diet, to prevent recurrences
(agreement: 99.2%). Adherence to cardiac rehabilitation pro-
grams was also considered essential because of their positive
impact on functional capacity and reduced long-term mor-
tality and because of their superior effectiveness when
implemented in flexible or hybrid formats that encourage
patient participation (agreement: 99.2%).

Furthermore, it was recommended that therapeutic adher-
ence after an ischemic event be assessed comprehensively,
including both pharmacological (medication adherence) and
behavioral (lifestyle modification) aspects, with the aim of

Please cite this article in press as: Cosin-Sales ], et al. Delphi expert document on therapeutic adherence in patients with cardiovascular disease:
Barriers, facilitators, and clinical implications. REC CardioClinics. 2026. https://doi.org/10.1016/j.rccl.2026.03.001
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FACTORS THAT INFLUENCE THERAPEUTIC ADHERENCE

[ Agreement Undetermined ] Disagreement

Adverse psychosocial factors, frailty, comorbidities, and polypharmacy
are significantly associated with poorer treatment adherence

_ The presence of cognitive imﬁairment in patients with CVD is
associated with lower therapeutic adherence, which underscores the
importance of early detection

Fear of side effects and the stigma associated with CVD are significant
barriers to treatment adherence

Knowledge of the disease and preventive therapies, as well as a
relationship based on mutual trust between patient and health care
provider, improve treatment adherence in cardiovascular patients

Changes in the names of medications; substitution between different
generics; or changes in the appearance of medications, such as the
color or shape of the pills or tablets, can negatively affect adherence in
patients with CVD

Drug regimen complexity is inversely related to treatment adherence in
CVD; simplifying the regimen and using polypills ma)émerove
adherence

Mobile devices or applications could be helpful in improving therapeutic
adherence in patients with CVDs

Changes in daily routine and logistical challenges, such as the need to
visit multiple pharmacies to obtain medications, can n_egatwe!Y affect
treatment adherence in patients with CVD

Psychosocial, cultural, biological, and gender differences must be
considered when designing strategies to improve adherence

The injectable route of administration of some drugs can reduce
treatment adherence

Long-term dosage treatments, such as monthly or semiannual dosing,
can improve adherence by reducing the frequency of administration

o

20 40 80 90 100

Response rate

Fig. 5 — Level of expert consensus on factors that influence therapeutic adherence. CVD: cardiovascular disease.

comprehensively addressing modifiable risk factors (agree-
ment: 100.0%).

The panel of experts also highlighted the importance of
providing ongoing education to patients about maintaining
treatment adherence. To this end, they suggested the use of
proven digital resources or reference websites, which offer
reliable and accessible information (agreement: 93.2%).

Likewise, the economic cost of certain medications was
identified as a significant barrier to adherence, with the
ability to lead to noncompliance or premature treatment
discontinuation (agreement: 96.6%). Finally, the lack of coor-
dination between different levels of care, especially between
primary and hospital care, was identified as a factor hindering
adequate adherence to therapeutic goals and, consequently,
promoting poor adherence (agreement: 100.0%).

Factors that influence therapeutic adherence

Eleven statements were evaluated and 10 obtained consen-
suses. The results are shown in Fig. 5.

Among the factors influencing therapeutic adherence,
the experts fully agreed that the presence of unfavorable
psychosocial conditions (such as difficulty accessing health
services or a vulnerable socioeconomic background), along
with clinical frailty, multiple comorbidities, and polyphar-
macy, are significantly associated with lower treatment
adherence (agreement: 100.0%). They also highlighted that
cognitive impairment in patients with CVD represents a crit-
ical factor limiting adherence, reinforcing the need for early
detection in clinical practice (agreement: 93.2%). Psycholog-
ical factors such as fear of adverse drug effects, as well as

Please cite this article in press as: Cosin-Sales J, et al. Delphi expert document on therapeutic adherence in patients with cardiovascular disease:
Barriers, facilitators, and clinical implications. REC CardioClinics. 2026. https://doi.org/10.1016/j.rccl.2026.03.001
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WHAT STRATEGIES CAN WE USE TO IMPROVE ADHERENCE?

Patient education about the benefits of medication, the role of the
expert patient, and heart patient associations are key to promoting
adherence both in a patient’s own treatment and in that of t(_)thtter
patients

Active pharmacist involvement in medication management and patient
education can have a positive impact on treatment adherence

_Individualizing medication regimens based on patient needs and
abilities, as well as simplifying treatment, promotes better adherence

Regular follow-up and periodic assessments of therapeutic adherence
are important for adjusting strategies and improving adherence in
cardiovascular patients

Personalized systems, such as pill boxes, reminders, and telemedicine
resources, are useful for improving adherence in patients with multiple
medications and CVD

Participation in rehabilitation programs increases treatment adherence
in patients with CVD

Adherence to the Mediterranean diet and regular physical exercise are
associated with a significant reduction in cardiovascular risk and
contribute to better control of CVD

The use of pole/pills, which combine several drughs into a single pill, is an
effective s rateg)(1 for improving treatment adherence in patients with
CVD, which is especially important in secondary prevention

The imRhementation of electronic reminders, such as mobile apps and
SMS, has been shown to be effective in improving adherence to
medications and lifestyle changes in patients with CVD

Nursing staff can help identify and manage adherence problems in
patients with CVD

Comprehensive management of comorbidities and mental health in
patients with CVD is essential to improve adherence to therapeutic
regimens

Involving family members or caregivers in monitorin? therapeutic
adherence could be a useful complementary tool for improvin
outcomes in patients with CV

Setting achievable and realistic goals for managing a patient's health, in
conjunction with the health care team, can foster a sense of
accomplishment that improves treatment adherence
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Fig. 6 — Level of expert consensus of strategies to improve therapeutic adherence. CVD: cardiovascular disease.

the stigma associated with CVD, were identified as significant
barriers to adherence (agreement: 78.0%).

In contrast, adequate patient knowledge of their disease,
available preventive therapies, and a clinical relationship
based on mutual trust between health care professionals
and patients were considered key facilitators of good adher-
ence (agreement: 100.0%). Seemingly minor changes, such as
switching between drug brands or interchangeable generics
(with identical active ingredients but variations in appear-
ance, such as color, shape, or packaging), can lead to patient

confusion and negatively impact therapeutic continuity and
adherence in this population (agreement: 94.9%).

The experts also noted that the complexity of the drug
regimen is inversely associated with adherence. Simplifying
treatment through fixed-dose combinations (polypills or pill
combinations) was considered an effective strategy to signif-
icantly improve adherence in patients with CVD (agreement:
100.0%,

Logistical barriers, such as changes in the patient’s daily
routine or the need to visit multiple pharmacies to complete

<
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prescribed treatments, were also highlighted. These factors
were recognized as relevant obstacles that may hinder thera-
peutic continuity (agreement: 89.0%).

In this context, long-term formulations (administered
monthly or semiannually) were seen as useful alternatives to
improve adherence by reducing the frequency of drug admin-
istration and simplifying follow-up (agreement: 89.0%).

Mobile devices and digital applications were recognized
as potentially valuable tools to support therapeutic adher-
ence in patients with CVD (agreement: 92.4%). Furthermore,
the importance of incorporating a differential perspective
considering psychosocial, cultural, biological, and gender
specificities in designing strategies to promote adherence was
highlighted (agreement: 92.4%).

Finally, no consensus was reached on whether the
injectable route of certain drugs can negatively affect treat-
ment adherence, given that the levels of agreement and
disagreement were similar (agreement: 30.5%).

What strategies can we use to improve adherence?

Thirteen statements were evaluated, and consensus was
reached in the first round of voting. The results are shown
in Fig. 6.

The experts agreed on the importance of patient educa-
tion about the benefits of drug treatment and the positive role
that expert patient figures and cardiac patient associations
can play, not only in improving individual adherence but also
as agents of change for other patients (agreement: 83.1%).

The active participation of pharmacists, primarily in med-
ication management and patient education, was recognized
as an effective strategy for optimizing therapeutic adher-
ence (agreement: 85.6%). In this regard, the experts agreed
thatindividualizing therapeutic regimens according to patient
characteristics, abilities, and preferences and simplifying drug
regimens are fundamental measures to promote treatment
adherence (agreement: 99.2%).

Regular follow-up and periodic assessments of therapeu-
tic adherence were considered key elements for adjusting
clinical strategies and promoting better adherence (agree-
ment: 99.2%). Furthermore, personalized support systems,
such as medication organizers, physical or digital reminders,
and telemedicine platforms, were positively valued, especially
for patients on multiple medications (agreement: 97.5%).

Participation in cardiac rehabilitation programs was con-
sidered an intervention that significantly contributes to
improving therapeutic adherence (agreement: 97.5%), as was
the adoption of healthy lifestyles, such as adherence to the
Mediterranean diet and regular exercise, which not only
reduces cardiovascular risk but also promotes overall disease
control (agreement: 100.0%).

The experts recognized the positive impact of polypill use,
especially in the context of secondary prevention, by reduc-
ing the patient’s perceived therapeutic burden and increasing
the likelihood of adherence (agreement: 100.0%). Similarly,
the usefulness of electronic reminders, such as mobile apps
or SMS messages, in improving adherence to both medica-
tion and lifestyle modifications was highlighted (agreement:
89.8%).

Nursing staff were identified as key professionals in detect-
ing and addressing adherence-related problems because of
their closeness to patients and their role in clinical follow-
up (agreement: 99.2%). Moreover, comprehensive treatment of
comorbidities and mental health is essential to ensure proper
therapeutic adherence (agreement: 99.2%).

Finally, the value of involving family members or caregivers
as complementary support in therapeutic follow-up was
recognized (agreement: 98.3%), as was the importance of set-
ting realistic and achievable goals, agreed upon by the patient
and the health care team, to foster a sense of achievement
and intrinsic motivation for treatment (agreement: 97.5%).

Impact of therapeutic adherence on clinical outcomes

Four statements were evaluated and received a consensus in
the first round of voting. The results are shown in Fig. 7.

The experts agreed that high medication adherence is asso-
ciated with a significant reduction in the risk of cardiovascular
events, hospitalizations, and mortality, confirming its role as
a central element in the secondary prevention and clinical
management of these conditions (agreement: 99.2%).

Furthermore, they agreed that patients who maintain good
treatment adherence experience a notable improvement in
their quality of life, allowing them to maintain greater func-
tionality, participate in more daily activities, and maintain
better overall health (agreement: 97.5%).

From a public health perspective, adequate therapeu-
tic adherence also contributes to a significant reduction in
health care costs by reducing the need for unplanned medical
interventions, hospitalizations, and readmissions, positively
impacting both the health care system and available resources
(agreement: 98.3%).

However, experts identified a misperception that can arise
over time after a cardiovascular event. This misperception
indicates that some patients, upon experiencing a subjective
improvement in their health and quality of life, may feel that
they no longer need to continue treatment, which represents a
significant barrier to sustained adherence (agreement: 78.8%).

Finally, Table 1 provides practical recommendations to
improve therapeutic adherence in patients with CVD in Spain.

Discussion

This Delphi consensus demonstrates a high degree of agree-
ment among experts, with a consensus reached on 49 of the
50 statements evaluated (98%).

Identification of non-adherent patients and use of
assessment tools

One of the central results identified in this consensus was the
need for practical, validated, and standardized tools to identify
nonadherence in clinical practice, especially in the context of
chronic CVD.

Given that physicians often lack sufficient time during con-
sultations, it was recommended that adherence assessment
tools be self-administered by patients or administered by
nursing staff as part of the follow-up process. In this context,
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IMPACT OF THERAPEUTIC ADHERENCE ON CLINICAL OUTCOMES
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Increased medication adherence in patients with CVD is associated
with a significant reduction in cardiovascular events, hospitalizations,
and mortality

Patients with CVD who maintain good adherence to treatment
experience significant improvements in their quality of life, allowin
them to perform more activities and maintain better healt

Adherence to treatment for CVD contributes to a significant reduction in
overall health care costs by reducing the need for additional medical
interventions and hospitalizations

After a period of time has passed since a cardiovascular event, some
patients consider the improvement in their health and quallt¥ of life to
be reason enough to abandon treatment
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Fig. 7 - Level of expert consensus on the impact of therapeutic adherence on clinical outcomes in patients with CVD. CVD:
cardiovascular disease.

Table 1 - Practical recommendations to improve therapeutic adherence in patients with cardiovascular disease in Spain.

Number Recommendations
Overcoming inertia in identifying nonadherent patients
1 Integrate objective indicators, such as medication non-refilling from the pharmacy, into electronic health systems and generate
automatic alerts that trigger preventive interventions.
2 Use brief tools (e.g., the Haynes-Sackett questionnaire) and the single prescription module for rapid screening during
consultations.
3 Promote the role of nursing in monitoring adherence and therapeutic follow-up.
Treatment simplification and use of combination therapies
4 Use fixed-dose combinations to reduce the number of pills taken.
5 Include an explicit recommendation for treatment simplification in hospital discharge reports as a marker of quality of care.
6 Clearly explain to patients the purpose of each medication and the expected benefits, encouraging their active involvement and
that of their families.
Interventions to maintain adherence over time
7 Promote maximal inclusion of patients in cardiac rehabilitation programs, complemented by the active participation of vascular
risk units, coordinated by internal medicine physicians.
8 Encourage continuity of care and coordination between levels, for instance, by facilitating the use of shared electronic medical
records between levels of care.
9 Strengthening the role of community nursing and pharmacists.
10 Promote the continuation of multidisciplinary training and the creation of professional networks with consistent clinical
messages.

the single prescription module was highlighted as the most
practical and objective method for detecting nonadherence.
The single prescription module is a digital system integrated
into national health services thatrecords and tracks pharmacy
dispensing data, allowing real-time monitoring of medication

Variability in clinical practice and strategies to improve
adherence

Experts noted high variability in the implementation of adher-
ence strategies in Spain, with differences across regions,

collection by patients. This enables the calculation of indirect
adherence indicators, such as the proportion of days covered,
that estimates the percentage of days a patient has access to
medication over a specified period.??

They also considered simple tools such as the
Haynes-Sackett questionnaire’® or structured interviews
such as the MMAS-8%* to be useful.

centers, and levels of care. Pagés-Puigdemont et al.”® reported
that this organizational heterogeneity may have significant
clinical implications, particularly in patients with chronic dis-
eases such as CVD. This heterogeneity mainly affects the
degree of coordination between primary care and cardiology.
Notable barriers include administrative limitations and a lack
of shared clinical pathways.
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The role of the family physician as an integrative fig-
ure and the community pharmacist as a facilitator was
another key point. Various reviews have shown that coordi-
nated interventions between these professionals significantly
improve adherence and clinical outcomes in patients with
CVD.?® Experts propose the use of specific notes on electronic
prescriptions to avoid drug substitutions in particularly sen-
sitive patients. In this context, the frequent substitution of
medications with different pharmaceutical forms, whether
brand-name drugs or generics, with different shapes, colors,
or presentations can lead to confusion and decreased adher-
ence, particularly in older adults or those taking multiple
medications.?”

Additionally, specific interventions that have proven help-
ful in daily practice, such as weekly pillboxes, mobile apps
with reminders, audible or visual alerts, and the active partic-
ipation of family members and caregivers, are highlighted. A
recent systematic review confirmed that digital technologies
(mobile apps, SMS, automated reminder systems) can improve
adherence by 10-15% in patients with CVD.?®

Structured health education was highlighted as a fun-
damental component for sustaining adherence. The experts
emphasized the following:

- Clearly explain the purpose of each prescribed medication.

- Highlighting expected benefits, such as reduction of cardio-
vascular risk or prevention of recurrence.

- Discussing the risks of discontinuing treatment, including
increased morbidity and mortality.

- Visualizing progress with the patient using clinical parame-
ters or diagnostic results (e.g., blood pressure, lipid profile).

- Promoting patient empowerment by encouraging active
involvement in treatment decisions through education,
trust-building, and shared decision-making.

These strategies are aligned with contemporary models
of patient-centered care, which promote shared decision-
making and self-efficacy in chronic disease management.?’

Treatment simplification and combination
therapies

Experts agree that treatment simplification is a key strategy
for improving medication adherence. This approach benefits
all patients, regardless of the number of medications pre-
scribed. However, its impact is particularly notable in patients
with polypharmacy, where the reduction in pill burden facil-
itates greater treatment persistence. Several studies support
that simplified regimens improve adherence and reduce clini-
cal events.?® International guidelines recommend their use in
secondary prevention.?'~3°

Treatment simplification, using fixed-dose combinations
(including polypills), pill reduction, and deprescribing unnec-
essary medications, was one of the most highly valued
strategies. These interventions have been associated with
improved adherence and clinical outcomes. In particular,
the SECURE trial demonstrated that, compared with stan-
dard treatment, cardiovascular polypills significantly reduce
major cardiovascular events while also improving medica-

tion adherence.?® These findings are further supported by the
START study, which analyzed real-world data and showed that
single-pill combinations not only enhance therapeutic adher-
ence but are also associated with significant reductions in
hospitalizations, cardiovascular events, and mortality com-
pared with equivalent multi-pill regimens.*”

Overcoming challenges such as therapeutic inertia and
professional health care overload is vital for improving patient
adherence. The incorporation of fixed-dose combinations
(polypills or single pill combinations) into discharge reports
is a proposed quality marker, highlighting the need to invest
in fixed-dose combinations as a core solution to simplify treat-
ment regimens, given their proven cost-effectiveness.383°

Continuity of care and coordination between levels

Continuity of care between levels was another central topic,
given its impact on adherence. The literature highlights that
fragmented care can lead to duplication, medication errors,
and treatment abandonment.”? Although tools such as e-
consultation represent progress, they still have limitations,
such as unidirectionality and a lack of integration with shared
medical records. We should move toward bidirectional, inter-
operable, and patient-centered communication models.

Discharge reports should include clear and structured
therapeutic information, given that errors in the transi-
tion between levels increase the risk of adverse events and
nonadherence.*! Through professionals such as case man-
agers, nursing can improve coordination, follow-up, and
patient education, as reflected in multiple reviews.*

The implementation of postdischarge care pathways and
integrated circuits that facilitate follow-up from primary care
was proposed. These models have been shown to reduce
rehospitalization and improve adherence.** Furthermore, the
usefulness of incorporating electronic alert systems that
detect clinical risks or interruptions in treatment was high-
lighted as tools that have proven effective in contexts with a
high care load.**

Route of administration and its influence on therapeutic
adherence

The statement that did not reach consensus in this study was
whether the injectable route of administration reduces thera-
peutic adherence (agreement: 30.51%; disagreement: 29.66%).
This lack of consensus may be due to the statement’s ambi-
guity, which did not specify the frequency or type of drug.

Injectable formulations in patients with ischemic CVD
are often associated with a higher initial cost compared to
conventional oral treatments, especially in the case of inno-
vative drugs such as proprotein convertase subtilisin/kexin
type 9 (PCSK9) inhibitors or GLP-1 receptor agonists. Several
cost-effectiveness analyses have shown that, in well-tolerated
settings and with spaced dosing regimens, these treatments
can offset the initial investment by reducing hospitaliza-
tions, medical visits, and cardiovascular complications.*>%
Beyond single-agent therapies, the cardiovascular polypill, by
enhancing adherence and simplifying therapeutic regimens,
has demonstrated favorable cost-effectiveness in secondary
prevention.*’
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The literature also indicates that adherence is influenced
by multiple factors beyond the route of administration, such as
dosing frequency, perception of disease severity, health educa-
tion received, and possible injection phobia.*® Although some
patients may initially show reluctance to receive injectable
treatment, adherence is usually high once the treatment ini-
tiated, especially if the regimen is simple and well tolerated.*’

This study is limited by an expert panel composed solely
of physicians and two expert patients. Future research should
include a broader multidisciplinary perspective, as nurses and
pharmacists also play key roles in treatment adherence.

Conclusions

The results of this document based on Delphi methodol-
ogy, reinforced by subsequent qualitative validation in local
meetings, highlight the need to adopt a comprehensive, col-
laborative approach tailored to real-world clinical practice to
address therapeutic adherence in patients with CVD. The high
level of expert participation (100%) and the overall consensus
achieved across 84% of the evaluated items underscores the
robustness and representativeness of the findings. Identify-
ing structural and operational barriers and proposing feasible
solutions, such as simplifying treatment, improving continu-
ity of care, and using digital tools, constitute an applicable
roadmap for improving clinical outcomes and optimizing the
use of health care resources.
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