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A B S T R A C T

Objectives: Medication adherence (MA) is a key challenge in healthcare. Literature about the real-world imple
mentation of MA interventions across Europe remains poorly understood. This study aims to map MA in
terventions reported by experts across Europe.
Study design: This cross-sectional study used a self-administered online survey targeting MA experts from 39 
European countries. Experts were defined as professionals with clinical, policy, or research expertise in МА.
Methods: Open-ended responses on expert-reported MA interventions were analysed using the framework 
method. The resulting categories were quantified at respondent level and described overall and by European 
region. Regional differences in the proportions of respondents reporting each intervention category were 
explored using exact tests, with adjustment for multiple comparisons.
Results: A total of 140 MA experts from 35 European countries participated. Communication and education 
(83.6%) were the most frequently reported interventions, followed by follow-up and monitoring (53.6%), 
technological solutions (32.1%), and collaborative and multidisciplinary approaches (30.0%). Exploratory an
alyses identified regional differences in the reporting of collaborative and multidisciplinary approaches and 
technological solutions. Direct patient communication (35.0%) was the intervention most frequently perceived 
as successful by respondents and technological solutions were less frequently perceived as successful (12.9%).
Conclusions: This study provides an expert-reported overview of MA interventions across European settings. 
Communication and education were the most frequently reported approaches, whereas technological and 

* Corresponding author. Center of Pharmacoeconomics and Drug Utilization Research (CIRFF), University of Naples Federico II, Italy.
E-mail addresses: sara.mucherino@unina.it (S. Mucherino), emma.aarnio@uef.fi (E. Aarnio), miriam.qvarnstrom@uu.se (M. Qvarnström), gaye.hafez@altinbas. 

edu.tr (G. Hafez), mkamusheva@pharmfac.mu-sofia.bg (M. Kamusheva), ines.potocnjak@yahoo.com (I. Potočnjak), indre.treciokiene@mf.vu.lt (I. Trečiokiene), 
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multidisciplinary interventions were reported less often. These findings support the need for further evaluation 
and more systematic integration of MA interventions across diverse European healthcare settings.

1. Introduction

The implementation of interventions to enhance medication adher
ence (MA) is essential in healthcare, as MA involves the intricate 
interplay of patient behaviour, healthcare practices, and systemic fac
tors. To date, several global studies have examined determinants of MA; 
however, the effectiveness, cost-effectiveness and real-world application 
of different intervention strategies remain an area of ongoing research 
[1,2]. Reported MA interventions include educational, behavioural, 
technological, and collaborative strategies, often used in combination 
[3–11]. However, the success of these interventions depends on the 
specific challenges and contexts within diverse healthcare systems. In 
this scenario, recognizing the need for a concerted effort to address MA 
across Europe, the European Cooperation in Science and Technology 
(COST) initiated the “European Network to Advance Best practices & 
technoLogy on medication adherencE” (ENABLE) project [12]. This 
sub-study explores how MA experts believe MA interventions are 
implemented in their country. Specifically, the study mission was to 
identify key insights and best practices that can guide the development 
of more effective MA interventions, by analysing expert experiences 
across Europe. This research expands current knowledge and provides 
recommendations to improve MA interventions in the European 
healthcare context. Since new approaches for providing healthcare and 
follow-up of patients were implemented during the COVID-19 
pandemic, this research also explored the adaptation of MA-enhancing 
interventions during the pandemic. The present study explored ex
perts’ reports of MA interventions across European healthcare settings. 
We aimed to: (i) identify the professional groups involved in MA man
agement; (ii) map the interventions reported as available when 
non-adherence was identified; (iii) identify the interventions perceived 
by experts as most successful; and (iv) describe adaptations reported 
during the COVID-19 pandemic.

2. Methods

2.1. Study design

The study design consisted of a cross-sectional study carried out 
using a self-administered online survey of MA experts from European 
countries. The survey included open-ended questions designed to collect 
expert-reported information on MA interventions. A sequential analyt
ical approach was used. First, open-ended responses were analysed 
using the framework method and grouped into analytical categories and 
subcategories. The resulting categories were then quantified at the 
respondent level and described overall and by the three European re
gions: Western, Central and Eastern [13]. The detailed study protocol 
has been registered in the Open Science Framework (OSF) [14]. This 
study was reported according to the CHERRIES checklist for online 
surveys [15]. The survey was first piloted among 12 MA experts from 5 
European countries from the COST ENABLE network (Bulgaria, Croatia, 
Spain, Sweden, Turkey) (see Supplementary File 1). The pilot study 
aimed to validate the questions and to refine the study protocol and the 
information to be used to contact the experts (cover letter, invitation and 
reminder emails). Responses to the pilot study were not included in the 
final study data but were used to make an initial coding list for quali
tative analysis (Supplementary File 1, Tables S1–S13). Data were 
collected through the same expert survey previously used to investigate 
barriers and unmet educational needs in MA management [16]. The 
previous publication reported findings from different survey domains. 
The present study analyses Questions 1, 5, 6, and 10, focusing on pro
fessional roles, interventions offered to address non-adherence, 

interventions perceived as most successful, and initiatives reported 
during the COVID-19 pandemic.

2.2. Eligibility criteria and study population

The online survey was designed for MA experts from healthcare, 
academic and governmental institutions, and patient associations. The 
survey was then sent to these experts operating in 39 European coun
tries: Albania, Austria, Belgium, Bosnia and Herzegovina, Bulgaria, 
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, 
Germany, Greece, Hungary, Iceland, Ireland, Israel, Italy, Latvia, 
Lithuania, Luxembourg, Malta, Moldova, Montenegro, Netherlands, 
North Macedonia, Norway, Poland, Portugal, Romania, Serbia, Slovakia, 
Slovenia, Spain, Sweden, Switzerland, Turkey, and the United Kingdom. 
A purposive, network-based sampling strategy was used: COST ENABLE 
representatives from each participating country were asked to identify 
experts based on their clinical, policy, and/or research expertise in MA 
and their knowledge of national practices. The recruitment strategy 
sought to include experts from different professional and organisational 
backgrounds, including healthcare, academia or research, policy
making, and patient organisations. The intended recruitment target was 
at least five experts per country, with up to eight experts included when 
additional eligible participants were identified. Participation was 
voluntary and anonymous, and all respondents provided online 
informed consent.

2.3. Survey administration

The online survey was open from April to June 2021. The survey was 
created using the online Webropol 3.0 survey and reporting tool (htt 
ps://webropol.com/) and was available only in English. Respondents 
had the option to answer in their native language. The complete survey 
is provided in Supplementary File 1 Table S14.

2.4. Outcomes

The outcomes concerned: (i) professional groups involved in MA 
management (question #1); (ii) interventions offered when non- 
adherence was identified (question #5); (iii) interventions perceived 
as most successful (question #6); and (iv) MA initiatives during the 
COVID-19 pandemic (question #10). The corresponding survey ques
tions are provided in Supplementary File 1, Table S14.

2.5. Qualitative analysis

Open-ended responses were analysed using the framework method 
[17]. This method was used as the survey included focused open-ended 
questions asking experts to describe concrete MA interventions within 
their national contexts. An initial coding framework was developed from 
the pilot study. The survey questions were divided among pairs of re
searchers, with each pair analysing two or three questions. Within each 
pair, the two researchers independently reviewed all responses to the 
assigned questions and assigned one or more codes to each response. 
Each researcher completed the initial coding without access to the other 
researcher's coding decisions. New codes were added when relevant 
concepts were not represented in the initial framework. After indepen
dent coding, the two researchers compared their coding and resolved 
disagreements through discussion. The agreed codes and any unresolved 
issues were then reviewed by the full research team. Final decisions were 
reached by consensus. The framework was therefore refined iteratively 
using both codes derived from the pilot study and codes emerging from 
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the full dataset. For Questions 5 and 6, the final codes were organized 
into five overarching categories: communication and education; 
follow-up and monitoring; collaborative and multidisciplinary ap
proaches; technological solutions; and uncertain or varied approaches. 
Each category included more specific subcategories. Separate coding 
frameworks were developed for the professional groups involved in MA 
management and for COVID-19-related initiatives.

2.6. Quantitative analysis and regional comparisons

After qualitative analysis, the agreed codes were converted into 
respondent-level categorical variables, with each open-ended response 
as the unit of analysis. Responses could receive multiple codes, but 
repeated mentions of the same code were counted once. Respondents 
were counted once per category when at least one corresponding sub
category was identified; thus, categories were not mutually exclusive. 
Frequencies and percentages were calculated for each code and category 
using the total sample (n = 140) or the respective regional samples as 
denominators. The same categories informed the qualitative framework 
and quantitative results. Countries were grouped according to the Global 
Burden of Disease regional classification [13]. Regional comparisons 
were descriptive and exploratory; population- or country-level repre
sentativeness was not assumed because respondent and country counts 
differed across regions. Analyses treated respondents as independent 
and did not account for clustering within countries. Regional differences 
were explored separately for intervention categories reported by experts 
(Question #5) and those perceived as successful (Question #6). The 
association between macro-category reporting and European region was 
assessed using the Fisher–Freeman–Halton exact test for 3 × 2 contin
gency tables. P-values were adjusted separately for each set of outcomes 
using the Benjamini–Hochberg procedure. Cramér's V with 95% confi
dence intervals, estimated using the noncentral chi-squared distribution, 
was calculated as a measure of association. A p-value of less than 0.05 
was considered statistically significant. Analyses were performed using 
SPSS version 27 and R for statistical computing version 4.5.2.

3. Results

3.1. Study population characteristics

The final sample included 140 respondents from 35 countries, with 
the number of respondents ranging from one to eight per country. 
Because recruitment was coordinated independently by national COST 
ENABLE representatives, the total number of individuals invited was not 
centrally recorded. Country-specific numbers and percentages are re
ported in Supplementary File 2, Figs. S1 and S2. Of the 140 respondents, 
63 (45.0%) were from Central, 61 (43.6%) were from Western and 16 
(11.4%) were from Eastern European countries (Supplementary File 2: 
Figs. S1 and S2). The Eastern European group included respondents from 
four countries: Estonia, Latvia, Lithuania, and Turkey. Owing to the 
smaller size and limited country coverage of this group, regional find
ings are presented as descriptive patterns. Most MA experts represented 
a research/academic organization (52.9%), followed by hospital 
(27.9%), primary care (19.3%) and community or hospital pharmacy 
(17.1%) settings. Table 1 shows an overview of the professions involved 
in MA management across European countries. When asked which 
healthcare professionals were involved in supporting medication 
adherence, 90.7% of respondents mentioned physicians and clinical 
pharmacologists, 70.7% mentioned pharmacists, and 55.7% mentioned 
nurses.

3.2. Interventions to improve medication adherence

Communication and education were the most frequently reported 
intervention category among all three European regions' respondents 
(83.6% Western, 87.3% Central and 68.8% Eastern) (Fig. 1 and 

Supplementary File 2 Table S1). Specifically, direct patient communi
cation, combined with appropriate patient education, was the most 
frequently reported intervention across all European respondents. 
Follow-up and monitoring were also frequently reported, with varia
tions across Western (60.7%), Central (49.2%) and Eastern European 
respondents (43.8%). Exploratory analyses indicated overall regional 
differences in the reporting of collaborative and multidisciplinary ap
proaches (BH-adjusted exact p = 0.046; Cramér's V = 0.242, 95% CI 
0.041–0.396) and technological solutions (BH-adjusted exact p = 0.046; 
Cramér's V = 0.243, 95% CI 0.042–0.397). Both categories were re
ported more frequently by respondents from Western Europe.

3.3. Perceived success of adherence interventions

Table 2 summarizes the interventions perceived as successful by 
respondents. Direct patient communication, including motivational 
interviewing, shared decision-making, longer consultations, peer sup
port and patient training, was the intervention most frequently 
perceived as successful overall (35%; Fig. 2 and Supplementary File 2: 
Table S2). At the macro-category level, communication and education 
was the category most frequently perceived as successful by respondents 
from Western, Central and Eastern Europe (36.1%, 46.0% and 50%, 
respectively). Descriptively, collaborative and multidisciplinary ap
proaches were reported more frequently by Western European re
spondents (34.4%) than by Central (20.6%) and Eastern European 
respondents (6.3%). Follow-up and monitoring were reported by 19.7% 
of Western, 23.8% of Central and 6.3% of Eastern European re
spondents. However, none of the intervention macro-categories showed 
a statistically significant regional association after adjustment for mul
tiple comparisons (all BH-adjusted exact p ≥ 0.209, see Supplementary 
File 2: Table S2).

Table 1 
Professions involved in MA management in European countries.

Question #1. Which 
professions are involved 
in medication adherence 
in your country and what 
is their role in evaluating, 
monitoring, documenting 
and/or improving 
adherence?a

Europe 
(n = 140) 
N (%)

Western 
regions 
(n = 61, 
43.6%) 
N (%)

Central 
regions 
(n = 63, 
45.0%) 
N (%)

Eastern 
regions 
(n = 16, 
11.4%) 
N (%)

Physicians/Doctors: 
Primary care, family 
doctors (GPs) and 
medical specialists, 
clinical 
pharmacologists

127 
(90.7%)

54 
(88.5%)

61 
(96.8%)

12 
(75.0%)

Pharmacists 
(community and 
hospital, clinical 
pharmacists)

99 
(70.7%)

46 
(75.4%)

44 
(69.8%)

9 (56.3%)

Nurses 78 
(55.7%)

44 
(72.1%)

26 
(41.3%)

8 (50.0%)

Other (Medical 
technicians and 
physiotherapists, 
midwives, nursing 
aides, assistants, 
social services)

14 
(10.0%)

7 (11.5%) 6 (9.5%) 1 (6.3%)

Psychologists 10 (7.1%) 4 (6.6%) 6 (9.5%) -
National health 

insurance institutes
7 (5.0%) - 7 (11.1%) -

Researchers 5 (3.6%) 3 (4.9%) 1 (1.6%) 1 (6.3%)
Dentists 3 (2.1%) 1 (1.6%) 2 (3.2%) -
Home Care Services 3 (2.1%) 2 (3.3%) 1 (1.6%) -

a Respondents could report more than one professional group, and each 
response could therefore be assigned to multiple professional categories.
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3.4. Specific interventions to improve MA during the COVID-19 pandemic

During the pandemic, 40.7% of experts reported no specific MA 
initiatives in their countries (Fig. 3 and Supplementary File 2 Table S3). 
This finding should be interpreted cautiously because responses were 
retrospective and depended on respondents’ awareness of national or 
local initiatives. Telemedicine, including e-prescriptions, was reported 
by 15.7% of respondents. Easier access to medicines, facilitated by ser
vices such as pharmacists and home delivery, was reported by 7.9% of 
respondents. Informative campaigns, lectures, and webinars were 
mentioned in 6.4% of responses. In this sample, respondents from 
Central Europe reported a wider range of initiatives, including 
vaccination-related actions and educational programmes for healthcare 
professionals.

4. Discussion

4.1. Main findings

MA experts most frequently reported communication with and ed
ucation of patients as approaches that HCPs could use to address 
medication non-adherence. These were followed by closer follow-up, 
collaborative approaches, and technological solutions. Direct patient 
communication, including motivational interviewing and shared 
decision-making, was the intervention most frequently perceived as 
successful. Perceived success differed descriptively across European re
spondents. Indeed, respondents from Western Europe cited collabora
tive/multidisciplinary approaches, while those from Central Europe 
highlighted follow-up/monitoring. A key finding of this study is the 
central role of HCPs in MA management, especially physicians, phar
macists, and nurses, both at primary care and hospital level. This aligns 

with existing literature, emphasizing the importance of HCPs in tailoring 
interventions to patient-specific needs and addressing barriers to 
adherence [18–24]. However, the observed variations in the involve
ment of HCPs across regions highlight the need for tailored interventions 
that consider regional contexts and healthcare structures. Notably, 
technology-enabled adherence tools were reported less often and were 
less frequently perceived as successful. These approaches align with 
previously published literature, which has, however, identified them as 
only moderately effective in addressing MA challenges [4]. In fact, the 
limited uptake of technological solutions could reflect practical barriers, 
such as uncertain reimbursement, unclear integration with electronic 
health records/pharmacy systems, data privacy, variable digital literacy 
and access among older or multimorbid patients [25]. The higher 
prevalence of direct patient communication aligns with the 
patient-centred care model, emphasizing the significance of personal
ized interactions in promoting MA [26–29], and could also explain why 
physicians, pharmacists and nurses specifically are highly involved in 
MA management. Moreover, HCP training for an effective communica
tion with patients has been extensively studied and associated with 
improvements in the communication skills of HCPs [30–33]. Improved 
communication combined with closer and more frequent follow-up 
visits with patients offers the opportunity to discuss aspects of the dis
ease and treatment with the patient during the clinical encounter. This 
would help to achieve an adaptive understanding of the problem, which 
has been proven to be effective in enhancing MA [34–36]. Likewise, 
better health outcomes have been observed when efforts are made to 
train patients to effectively communicate with HCPs [37]. At best, direct 
patient communication, therefore, could improve MA and health out
comes. However, HCPs blaming or reprimanding patients for 
non-adherence can also be understood as direct patient communication, 
albeit with less favorable effects, as patients may feel judged in their 

Fig. 1. Available interventions to improve MA identified by MA experts across European regions (question #5). 
Footnotes: The Sankey diagram illustrates the distribution of medication adherence (MA) interventions indicated by experts from Western (n = 61), Central (n = 63), 
and Eastern (n = 16) European regions. Each segment represents a specific MA intervention category. Flow widths represent the proportion of respondents within 
each region reporting the corresponding intervention category. Percentages were calculated using the total number of respondents in each region as the denominator. 
Respondents could report more than one intervention category.
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Table 2 
Analytical framework, categories, subcategories, and illustrative quotations for 
medication adherence interventions offered and perceived as successful from 
experts.

Categories & codes Example quotesa

question #5 
Medication adherence 
interventions offered

Example quotesb question 
#6 
Medication adherence 
interventions perceived as 
successful

Communication and education
Direct patient 

communication (incl. 
Education, and 
patient-HCP relation)

“Mainly, to assess through 
a clinical interview the 
obstacles that are 
motivating non-adherence 
and to seek solutions to it.” 
“They can only be 
consulted during a general 
visit.”

“The [explanation] to the 
patient and the patient 
understanding of seriousness 
of his/her disease and why it 
is so important to adhere the 
treatment.” 
“A closer doctor-patient 
relationship based on mutual 
trust.”

Peer support (incl. 
Collaboration with 
patient associations)

“referral to peer-support 
groups, patient 
empowerment societies …” 
“… participation in patient 
advocacy/cancer survival 
groups.”

“Training with expert 
[patients]” 
“For the professionals, their 
training.”

Education programmes 
(incl. Self-care 
training)

“Self-care training 
programmes” 
“… for some special 
diseases can send for 
specialized lessons.”

“[Self-care] training 
programmes”

Shared decision-making “… patient involvement in 
decision-making on 
treatment”

“… (HCPs listen to the 
patient and seeking solutions 
together) …”

Motivational interview “… perform motivational 
interviewing …”

“… motivational 
interviewing for 
unintentional 
[nonadherence]”

Longer consultations “… longer consultations.” “… consultation must last 
long …”

Follow-up and monitoring
Closer follow-up “more frequent visits to the 

doctor”
“… provide additional 
consultation or provide 
closer follow-up”

Regimen interventions “Medication could also be 
modified (e.g. change 
dosage form of the 
medication, change to 
extended-release products, 
simplify patient's 
treatment).”

“Simplification of 
treatments”

Dose-dispensing “… pharmacy dispensed 
doses …”

“Pharmacy dispensed 
doses”

Medication review “… perform MUR” “Medication use review by 
pharmacists …”

Technological solutions
Technological solutions 

specific for adherence 
(e.g. mobile apps, 
reminders)

“… installing applications 
on mobile devices that will 
inform the patient not to 
miss the time to take the 
medicine …” 
“… use of mobile or other 
applications …”

“… using reminder tools and 
mobile applications …”

Medication organizers “Use of pill organizers 
through pharmacies”

“Pillboxes …”

Collaborative and multidisciplinary approaches
Involvement of other 

HCPs (incl. home care)
“Collaboration with GP 
and homecare staff”

“… being able to involve 
other actors such as 
pharmacologists and 
pharmacists is also very 
important to improve 
adherence …”

Caregiver involvement 
(incl. education)

“… involve someone from 
the patient's family to help 
…”

“cooperation with family 
caregiver”

Other adherence 
interventions

“… if the patient does not 
have sufficient financial 

“Development and 
implementation of organized 
PSP (patients supporting  

Table 2 (continued )

Categories & codes Example quotesa

question #5 
Medication adherence 
interventions offered 

Example quotesb question 
#6 
Medication adherence 
interventions perceived as 
successful

resources, contact the 
Social Worker …”

programmes)” 
“In my experience, a 
combination of interventions 
is often the best one …”

Uncertain/varied approaches
Other “develop a medication plan 

appropriate to their needs 
and beliefs”

“… medical call center 
service/online 
consultations”

Unspecified adherence 
interventions

“… be invited to participate 
in dedicated programs …”

“… depends on the 
individual needs of the 
patients.”

Unaware “I don't know about 
programs”

“It is difficult to say how 
effective, in my opinion, any 
educational campaigns are 
…”

Punishing measures “… the physicians can 
refuse his further 
examinations …”

​

No methods available “… there are no systematic 
adherence programs on 
national level ….”

“There is no best practice for 
that. There is a clear unmet 
medical need on this field”

HCP: healthcare professional, MUR: Medicines Use Review.
a Coding of responses to question #5: If a patient is identified as being non- 

adherent, what interventions can health professionals offer to improve adher
ence (for example, give consultation, organize closer follow-up, refer to an 
adherence intervention/program, mobile applications)?.

b Coding of responses to question #6: What would you identify as the most 
successful adherence interventions in your country within the interventions you 
mentioned in your answer to question 5?.

Fig. 2. Medication adherence intervention categories perceived as successful 
by experts across European regions (question #6). 
Notes: Values represent the percentage of respondents within each region who 
identified at least one intervention within the corresponding macro-category as 
successful. Regional denominators were Western Europe, n = 61; Central 
Europe, n = 63; and Eastern Europe, n = 16. Respondents could contribute to 
more than one macro-category. Complete numerical results, including counts, 
adjusted exact p-values and effect sizes, are reported in Supplementary File 
2, Table S2.
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decision-making. This may explain why eight in ten respondents re
ported direct patient communication as an available intervention, 
whereas only slightly more than one-third perceived it as successful. 
This discrepancy in communication can also be attributed to various 
factors previously described in the literature, including limited consul
tation time and workload, diverse skills in communication, 
health-literacy and language barriers [38–40]. Multimorbidity and 
polypharmacy may further complicate communication and adherence 
support [41–43]. Similarly, HCPs may find it challenging to provide 
clear and effective adherence support while managing multiple condi
tions and medications at the same time.

Technological solutions and collaborative care models reflect the 
increasing role of digital health and interdisciplinary collaboration in 
healthcare [44,45]. However, both were reported by fewer than a third 
of the respondents. Time constraints may hinder collaborative care [46], 
otherwise, infrastructure and technical issues, psychological barriers, 
and workload-related concerns have been identified as barriers to 
adopting digital health technologies by HCPs [47]. Experts reported 
heterogeneous adaptations during the COVID-19 pandemic, but these 
findings should be interpreted considering differences in national pol
icies, healthcare disruption, and the retrospective nature of the re
sponses. Some countries introduced telemedicine and facilitated access 
to medications, whereas respondents from other countries reported no 
specific adaptations. These findings highlight the importance of devel
oping resilient and accessible MA support during major healthcare dis
ruptions [48].

4.2. Implications for public health

These expert-reported findings identify interventions that may war
rant further evaluation in MA programmes. Interpreting the response 
pattern through behavioural models helps explain why some in
terventions could be more effective than others. Direct communication 
with the patient and education mainly address the ‘perceptual’ side of 

adherence (beliefs about necessity, concerns) and motivation, which 
may help explain their widespread use [10]. In fact, closer follow-up and 
dose-dispensing/organizers could reduce practical barriers and improve 
patients' capabilities [8]. Technologically specific solutions (electronic 
prescriptions, reminders, telemedicine) also create opportunities and 
incentives, although uneven infrastructure across healthcare settings 
may limit their scope [7,25]. Additionally, collaborative approaches 
involving HCPs could be limited by professional boundaries, which may 
explain regional differences in their uptake. Hence, encouraging the 
creation of multidisciplinary groups for adherence management could 
be a more patient-tailored strategy potentially supporting more 
patient-centred care. Multidisciplinary interventions could include a 
short, structured adherence check at regular visits, documenting it in the 
electronic record, and monitoring specific indicators. This can help 
HCPs adopt proven measures and adapt them to the local context. 
Accordingly, the reported MA interventions should be evaluated in 
future implementation studies using objective measures of MA and pa
tient outcomes.

4.3. Study strengths and limitations

A major strength of this study is its conduct within COST Action 
ENABLE a Europe-wide network of HCPs, patient representatives, re
searchers, and health-technology developers focused on MA [12,16,
48–50]. The combination of a qualitative framework with a 
cross-sectional survey enabled the systematic analysis of expert-reported 
practices across 35 countries. However, the purposive, network-based 
recruitment strategy may have introduced selection bias, as partici
pating experts may have been more involved in MA research, policy, or 
practice than other relevant professionals. The intended recruitment 
target was not reached in all countries, and both the number and pro
fessional composition of respondents varied across countries. The 
Eastern European sample included only 16 respondents from four 
countries and cannot represent the diversity of healthcare systems, 

Fig. 3. Medication adherence initiatives reported by experts during the COVID-19 pandemic across European regions (question #10). 
Notes: Values represent the percentage of respondents within each region reporting each COVID-19-related initiative. Values of 0% are not displayed. Regional 
denominators were Western Europe, n = 61; Central Europe, n = 63; and Eastern Europe, n = 16. Respondents could report more than one initiative. Findings are 
descriptive and reflect experts' retrospective reports. Complete numerical results are provided in Supplementary File 2, Table S3.
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policies, and MA interventions across the region. Regional analyses 
should therefore be considered exploratory and should not be general
ised to entire regions or individual countries. Moreover, the study relied 
on expert reports and did not objectively assess national implementation 
or intervention effectiveness. COVID-19-related information was 
collected retrospectively and may have been affected by recall bias and 
respondents’ awareness of national or local initiatives. The 
self-administered survey did not allow researchers to probe individual 
responses and may have generated less detailed information than in
terviews or focus groups. Nevertheless, the focused open-ended ques
tions enabled the systematic identification of recurring practices across a 
large multinational sample. Finally, although countries were grouped 
according to the Global Burden of Disease classification [13], substantial 
heterogeneity in healthcare systems, cultures, and economies remains 
within each region. Anyway, this classification facilitated comparative 
analysis by grouping countries with similar healthcare structures and 
socio-economic profiles.

4.4. Conclusion

Communication with patients and patient education were the 
medication adherence (MA) approaches most frequently reported by 
experts across Europe, and direct patient communication was the 
approach most often perceived as successful. Combining patient 
communication and education with behavioural, digital, and system- 
level approaches may warrant evaluation as a strategy for providing 
more comprehensive MA support. The descriptive map of adherence 
interventions in this study could drive future interventions to identify 
verifiable mechanisms to be considered priorities in future clinical and 
implementation studies.
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J. Gregório, P. Barnestein-Fonseca, V. Mevsim, P. Kardas, European network to 
advance best practices and technology on medication adherence (ENABLE). 
Reimbursed medication adherence enhancing interventions in European countries: 
results of the EUREcA Study, Front. Pharmacol. 13 (2022 Jun 17) 892240, https:// 
doi.org/10.3389/fphar.2022.892240.

[26] K.B. Zolnierek, M.R. Dimatteo, Physician communication and patient adherence to 
treatment: a meta-analysis, Med. Care 47 (8) (2009) 826–834, https://doi.org/ 
10.1097/MLR.0b013e31819a5acc.

[27] N. Swiatoniowska-Lonc, J. Polanski, W. Tanski, B. Jankowska-Polanska, Impact of 
satisfaction with physician-patient communication on self-care and adherence in 
patients with hypertension: cross-sectional study, BMC Health Serv. Res. 20 (1) 
(2020) 1046, https://doi.org/10.1186/s12913-020-05912-0.

[28] N.M. Rickles, Improving medication adherence: how to talk with patients about 
their medications, Am. J. Pharmaceut. Educ. 72 (1) (2008 Feb 15) 17.

[29] K.M.K. Maki, K.H.K. Harris, Communication strategies to improve medication 
adherence: a systematic review of literature, Review of Communication Research 9 
(2021) 1–42, https://doi.org/10.12840/ISSN.2255-4165.029.

[30] L.A. Phillips, H. Leventhal, E.A. Leventhal, Physicians' communication of the 
common-sense self-regulation model results in greater reported adherence than 
physicians' use of interpersonal skills, Br. J. Health Psychol. 17 (2) (2012) 
244–257, https://doi.org/10.1111/j.2044-8287.2011.02035.x.
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