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Abstract 

Aim  Many patients are not taking their medicines. It has substantial negative medical and economic consequences 
for patients and healthcare systems but there is limited knowledge on how medication adherence is integrated 
in medical education. This study seeks to investigate to what extent students in medicine, pharmacy and nursing 
in Europe are taught about medication adherence.

Methods  A cross-sectional online survey was distributed to 731 persons teaching relevant courses across 142 
European universities between February and June 2024. The survey addressed definitions of adherence and The ABC 
Taxonomy; methods to support adherence, methods to identify and monitor non-adherence; consequences and out‑
comes of non-adherence, and methods applied in teaching. They were also asked to provide links to their curricula. 
Responses from quantitative questions were analyzed descriptively. Word frequency and qualitative thematic analysis 
was used for the curricula inventory and analysis of free-text answers, respectively.

Results  In total, 212 participants from 114 universities in 34 countries completed the survey. Respondents agreed 
to similar level on the need to enhance medication adherence teaching, with 72% in pharmacy, 71% medi‑
cal, and 59% agreement in nursing education. The most taught topic across educations was the clinical impact 
of non-adherence, according to 89% in pharmacy, 84% medical, and 76% in nursing education. The ABC Taxonomy 
was taught in more than half of all pharmacy (73%), nursing (60%) and medical education (52%). In the qualitative 
analysis of free text-answers respondents emphasized the value of early, mixed method teaching. They reported 
a lack of guidance in teaching medication adherence, causing inconsistency in the educational quality and depth. 
Time constraints were highlighted as a significant challenge, while interprofessional collaboration and use of medica‑
tion adherence technologies were seen as opportunities, though not widely implemented in teaching. The curricula 
inventory showed a substantial variance in how medication adherence content was described.

Conclusion  There is a lack of consistent teaching on medication adherence in Europe, underlining the necessity 
to establish a unified curriculum incorporating the ABC taxonomy, and to include a more patient-centred approach 
to support medication adherence.
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Background
Poor adherence to prescribed medicines, i.e., failure to 
follow recommended health behaviors and treatment 
advice, is a problem in the treatment of most chronic 
diseases [1]. Studies have found that less than half of all 
patients’ with long-term therapy take their medicines 
as indicated [2]. The consequences are considerable, 
with psychosocial and medical complications of disease, 
impaired quality of life and premature deaths as well as 
increasing health expenditure and waste of resources 
[1–3].

Five dimensions of determinants behind poor medica-
tion adherence have been identified including social and 
economic factors (e.g. socio-economic status, social sup-
port); health care team and system-related factors (e.g. 
accessibility of care, supply of medicines); condition-
related factors (e.g., presence of symptoms, severity of 
disease); therapy-related factors (e.g. length of treatment, 
adverse effects) and patient-related factors (e.g., age, 
gender, cognitive ability) [2]. These dimensions embrace 
more than 750 individual factors related to non-adher-
ence [4]. Access to medication is the first enabling step 
towards achieving the desired disease outcome but it 
becomes insufficient if the treatment plan is not success-
fully followed. Thus, medications adherence is as a pre-
requisite for high quality of care [2, 3]. Despite research 
and awareness-raising interventions for half a century as 
well as the integration of medication adherence as learn-
ing outcome in e.g. training in clinical pharmacology and 
therapeutics in Europe, medication non-adherence con-
tinues as a hurdle in the effective treatment of most med-
ical conditions[1, 2, 5, 6].

Various interventions have been performed by health 
care providers (HCPs) with the ambition to improve 
medication adherence, mainly by targeting individual 
patient behaviors, however with limited success rates 
[5, 7, 8]. Most successful strategies includes improve-
ment in communication between HCPs and patients 
which has shown to be important in increasing patient 
involvement in their medicines management [9–11]. A 
Cochrane review suggested that, counseling patients 
to enhance medication adherence should be a shared 
task between nurses, pharmacists and physicians [8]. 
Interprofessional collaboration, has also shown to be 
important in improving treatment outcomes and reduc-
ing health care expenditure [10, 12, 13]. However, most 
HCPs lack knowledge and awareness of the magnitude 
of non-adherence and its consequences, as well as the 
availability of efficient solutions for improvement [14, 
15]. There is also limited knowledge on to what extent 

medication adherence is integrated in pre- and post-
graduate education. Schneider & Aslani [16] investigated 
how medication adherence was integrated into the cur-
riculum of pharmacy education across Europe and found 
that it is imbedded in courses within the pre- or post-
graduate programs, often within a therapeutic area of 
study but that the teaching varied greatly across Europe 
[16]. In 2013, researchers from the UK suggested an edu-
cational framework with the intention of establishing a 
broad consensus statement for the education and train-
ing of HCPs on medication adherence [17]. In the same 
year, the EU-funded project, “Ascertaining Barriers for 
Compliance (ABC): policies for safe, effective and cost-
effective use of medicines in Europe”, developed and dis-
tributed guidelines for the education of HCPs, with the 
aim of improving their skills in preventing and manag-
ing non-adherence [2]. A recent survey conducted by 
the EU COST ENABLE project, identified an expressed 
lack of training in adherence monitoring and assessment, 
methods for patient-empowerment and clear definitions 
of the HPC’s roles and tasks in medication adherence 
management [18]. With today’s available frameworks 
and recent extensive research on effective solutions to 
improve medication adherence, it is important to further 
understand how medication adherence is implemented 
in the curricula of medicine, pharmacy and nursing 
schools. Identifying knowledge gaps in education as well 
as good examples of practice could lay a basis for trans-
forming these educations towards a more patient centred 
approach promoting safe and effective use of medicines. 
Therefore, this study seeks to investigate to what extent 
students in medicine, pharmacy and nursing in Europe 
are taught about medication adherence.

Methods
Study design
A mixed methods study was applied with a cross-sec-
tional questionnaire distributed to European universi-
ties providing pre-graduate education of physicians, 
pharmacists and/or nurses. This was complemented by 
a qualitative content analysis of curricula provided by 
respondents upon request in the questionnaire.

Setting and participants
The study covered schools of medicine, pharmacy 
and nursing at 142 European universities identified by 
searches on individual university websites, by the authors 
in their respective countries, and reaching out to per-
sons within the European universities identified through 
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scientific network of ENABLE COST Action, a scien-
tific network including researchers active in medication 
adherence from 40 (89%) European countries [19].

The target group for the questionnaire was teach-
ers responsible for relevant courses in medicine, phar-
macy and nursing programs. Purposive and snowball 
sampling strategies were used in each university. The 
questionnaire was distributed by sending out emails 
to participants involved in courses that may include 
medication adherence, across Europe. For text analysis 
of curricula, official curricula were provided by some 
respondents through the questionnaire. The question-
naire was open from February to June 2024. The main 
respondents to the questionnaire were notified by 
e-mail and received a weekly reminder during three 
consecutive weeks.

Questionnaire development and data collection
The survey structure was inspired by previous question-
naires on curricula and education evaluations in health 
care [20, 21]. Questions were formulated according to 
previous research on medication adherence and course 
evaluations [16, 17, 22, 23]. The questionnaire was sub-
sequently evaluated by an expert group of 15 researchers 
active in the ENABLE COST action, and the survey was 
further tested for validity and reliability by seven teachers 
involved in teaching medication adherence within under-
graduate pharmacy educations in different European 
countries. The questionnaire was reviewed using a think-
aloud method [24] where all questions were addressed 
along with the introduction to the questionnaire; the 
time it took to complete; the legibility of the questions; 
the order and number of close-ended vs. open-ended; 
and any other comments. The survey involved Nominal 
scales, Likert scales, free-text questions and possibili-
ties for free-text comments. It consisted of 44 questions 
divided into three sections. The respondents were also 
requested to submit the curricula of relevant courses, 
containing an element of medication adherence. The full 
questionnaire is available in supplementary material (see 
Additional file 1.).

Section 1. Characteristics and attitudes of the respondents
The first section of the questionnaire covered questions 
about respondents’ gender, professional role, level of edu-
cation, experience in teaching and research in the field of 
medication adherence. The respondents were asked to 
provide the university and country that they were asso-
ciated with. Furthermore, questions were asked about 
respondents’ attitude on the importance of medication 
adherence and respondents were asked to estimate the 
total number of hours devoted to medication adherence 
in their curriculum.

Section 2. Characteristics of the course(s)
In this section respondents were asked to provide spe-
cific information about the course(s) they taught/were 
involved in such as: the name of the course; the main 
target student groups(s) of the course; if it contained 
interprofessional collaboration; if there was any patient 
involvement; which teaching strategies (e.g. lectures, 
group discussions and clinical field studies), and materi-
als (e.g. scientific articles, national/international guide-
lines and books) that were used. Respondents were also 
asked to attach the curriculum/syllabus of the course(s).

Section 3. Domains in medication adherence
The last section comprised four different domains iden-
tified within the topic of medication adherence that 
can be included in the teaching of HCPs. The domains 
were created to systematically categorize and define the 
questions within the survey and were defined based on 
scientific literature on medication adherence [1, 2, 16], 
course evaluations and feedback from the pilot study. 
The domains were: definitions of adherence and related 
terms; methods to identify and measure non-adherence; 
adherence monitoring and supporting methods in daily 
practice; and consequences and outcomes of non-adher-
ence. Respondents were asked to specify which domains 
and subdomains that were included in the teaching of 
medication adherence. Furthermore, respondents were 
asked to specify teaching strategies, type of examination 
and if they included Medication Adherence Technolo-
gies (MATech) in their teaching. MATech are defined as 
evidence based devices, procedures or systems designed 
to support patients in their medication regimen (to initi-
ate, implement and presist) [25]. Finally, free-text ques-
tions were included where respondents were asked to 
share opportunities/challenges in teaching medication 
adherence. The survey was conducted in English and was 
also translated to Spanish and French using a committee-
based method [26]. A survey instrument was created 
electronically using the secure web-based software plat-
form Research Electronic Data Capture (REDCap) and a 
REDCap program conducted by the Vanderbilt Univer-
sity [27, 28]. The data was collected and managed using 
the REDCap tool hosted at Uppsala University, Sweden. 
Map data and visualization was provided by Micro-
soft Bing Maps, with data provided by © GeoNames, 
© Microsoft, © Open Places, © OpenStreetMap and © 
TomTom. Word cloud was provided by WordItOut.

Data analysis
A completeness check was conducted after the question-
naires were submitted and only responses where the first 
section was completed were analyzed. Descriptive analy-
sis on survey data, stratified by pharmacy-, medical-, and 
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nursing program was conducted. Statistical analysis was 
performed using the chi-square test and the t-test for cat-
egorical- and continuous variables, respectively. Results 
were either presented in proportions with p-value or 
mean values ± 95% confidence interval (CI95%). All anal-
ysis was performed using Microsoft Excel.

The analysis of the free-text statements in the ques-
tionnaire was done using a simplified qualitative con-
tent analysis [29, 30]. First, preliminary categories were 
defined with a deductive approach, based on the content 
of the questionnaire. The free-text answers were then 
summarized in codes, which were assigned to differ-
ent categories. Main overarching themes were defined. 
Additionally, the emerging themes were compared to one 
another to avoid overlapping or duplication of responses. 
Classification of free text answers was done by peer 
review processes by two persons (HG and LS). After each 
pair conducted categorization and coding of the free text 
answers a consensus meeting was held to finalize the 
grouping of terms.

The curricula analyses focused on identifying the 
learning objectives related to medication adherence and 
involved reading through the curricula and searching 
for keywords, which was conducted with a peer-review 
process, where identification and paring of synonym key 
words were conducted by each pair and later compared 
and agreed on in a consensus meeting.

Results
The questionnaire was distributed to 731 persons, across 
142 European universities, teaching or involved in the 
teaching of relevant courses (Fig.  1). Of whom, 212 

participants from 114 universities in 34 countries com-
pleted the first section of the survey, resulting in a 30% 
response rate (Fig.  2). List of participating universities 
and countries is available in supplementary material (see 
Additional file 2.).

Pharmacy faculties responded to the highest degree 
(56%), while medical faculties and nursing faculties 
responded to a degree of 30% and 24%, respectively. Of 
all respondents, six reported teaching within all three 
faculties, four in pharmacy and medical school, two in 
pharmacy and nursing school, lastly eight in medical and 
nursing school.

Participants’ demographic characteristics
Of the respondents, 63% were female, predominantly 
course leaders (45%) or teachers of a course (35%), with 
either a PhD as the highest education (34%) and/or a 
Full Professor title (24%) (Table  1). The years of teach-
ing experience reported by the respondents varied, 27% 
reported having been teaching > 20  years and 20% for 
6–10 years. Less than half responded that they were pur-
suing research (44%) or that they had previously pursued 
research in medication adherence (13%).

Attitudes on the importance of medication adherence
When asked if there is a need to emphasize medication 
adherence in the teaching of medical-, nursing- and phar-
macy education on a scale of 0–10 (strongly disagree-
strongly agree) the attitudes of the respondents were 
relatively similar with a mean value of 8.14 (confidence 
interval 95% (CI95%) 7.8 – 8. 4). Respondents in phar-
macy (72%), medical (71%) and nursing education (59%) 

Fig. 1  Flow chart of respondents
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agreed to a similar degree that there is a need to empha-
size teaching of medication adherence., rating above 8. 
Replies were stratified according to years of experience 
in teaching, highest education level, and research experi-
ence in medication adherence (Fig. 3). A significant dif-
ference (p = 0.005) was observed between respondents 
conducting research in medication adherence (mean: 
8.5, CI95% 8.1 – 8.9) and respondents who have not per-
formed any research in the topic (mean: 7.6, CI95% 7.1 – 
8.1). A significant difference (p = 0.05) was also observed 
between subjects with 16–20  years of teaching experi-
ence (mean: 8.4 CI95% 7.7 – 8.9) and subjects teach-
ing > 20 years (mean: 7.7, CI95% 7.1 – 8.4). No difference 
was observed between the different educational levels.

Teaching on medication adherence
Domain 1. Definitions and terms
The definition of adherence was covered to a large degree 
amongst all three educations (pharmacy 82%; nursing 
60%; medicine 52%) (Table 2). The ABC Taxonomy, pro-
viding a consensual and complete description of adher-
ence to medicine, was included in more than half of all 
educations in pharmacy (73%), nursing (60%) and medi-
cine (52%). Further, approximately 10% in medical and 
nursing education reported not including any definitions 
and terms in the teaching of medication adherence.

Domain 2. Identifying and measurement methods
Compared to the other domains, identifying and meas-
urement methods were included to the lowest extent, 
with 8.6% in pharmacy, 7.1% in medical and 22% in 
nursing education reporting to not include any meas-
urement methods in the teaching of medication adher-
ence (Table  2). Patient-reported methods, such as 
talking, interviewing and using surveys were reportedly 
the most taught methods in pharmacy (75%), medical 
(73%) and nursing education (50%). Registries, such 
as electronic prescription data and electronic health 
records were also included to a high extent in phar-
macy education (70%), but not as common in medical 
(45%) and nursing education (28%).

Domain 3. Methods for monitoring and supporting 
medication adherence
Medication management, i.e., management of missed 
doses, a pill chart, management of side effects and 
interactions etc., was the most common method 
included in pharmacy (75%) and medical (66%) edu-
cation. In nursing, patient education was the main 
included method for supporting medication adher-
ence (69%). Interprofessional collaboration and com-
munication were included in the pharmacy (58%), 
medical (38%) and nursing education (41%) to differ-
ent extents. None of the listed methods for monitoring 

Fig. 2  Participants geographic distribution for survey distribution and responses. Presented in numbers of faculties divided into medical-, 
pharmacy-, and nursing faculties.
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and supporting medication adherence were included in 
the teaching of 3.7% pharmacy, 7.1% medical, and 6.9% 
nursing education.

Domain 4. Consequences and outcomes of medication 
non‑adherence
Amongst all subjects within medication adherence, the 
clinical impact of medication non-adherence was cov-
ered to the highest degree in pharmacy (88%), medical 
(84) and nursing education (76%). The social impact of 
medication non-adherence was included to the low-
est degree with 48% pharmacy, 39% medical and 31% 

in nursing education. Further, 3.7% in pharmacy, 8.9% 
in medicine, and 10.4% in nursing reported not includ-
ing the consequences and outcomes of medication non-
adherence in teaching.

Medication Adherence Technologies (MATech)
Most respondents in pharmacy (45%), medical (70%) 
and nursing education (73%) reported that they do not 
include MATech in their teaching. Pharmacy education 
reported the highest use of MATech in teaching where 
half of all courses (49%) included it.

Table 1  Characteristics of respondents in survey on medication adherence in teaching

In total, 20 subjects reported to be involved in two or three educations, hence there is an overlap in responses
a Including medical doctor and postgraduate certification in pharmacy
b Including HDR (Higher degree by research)
c Assistant professor (entry level position, building teaching/research portfolio); Associate professor (mid-career, tenured position); Full professor (senior, distinguished 
achievements in the field), MA (= medication adherence)

All
n (%)

Pharmacy
n (%)

Medical
n (%)

Nursing
n (%)

Missing
n (%)

Total 212(100) 82(38.7) 56(26.4) 58(27.4) 41(19.3)

Sex & gender
  Female 149(70.3) 66(79.3) 26(46.4) 42(72.4) 28(68.3)

  Men 61(28.8) 17(8.0) 29(13.7) 15(7.1) 13(31.7)

  Prefer not so say 2(0.9) 0(0.0) 1(0.5) 1(0.5) 0(0.0)

Highest academic degree
  BSc and MSca 34(16.0) 7(8.5) 8(14.3) 19(32.8) 9(22.0)

  PhDb 73(34.4) 35(42.7) 16(28.6) 22(37.9) 15(36.6)

  Assistant/Associate Professorc 37(17.5) 18(22.0) 11(19.6) 8(13.8) 8(19.5)

  Full Professorc 50(23.6) 21(25.6) 20(35.7) 9(15.5) 6(14.6)

  Prefer not to say 6(2.8) 1(1.2) 1(1.79) 1(1.7) 3(7.3)

Role
  Course leader 95(44.8) 49(59.8) 25(44.6) 21(36.2) 19(46.3)

  Teacher of a course 74(34.9) 27(32.9) 19(33.9) 28(48.3) 14(34.1)

  Teacher not involved in the course 8(3.7) 2(1.2) 3(5.4) 4(6.9) 4(9.8)

  Other 15(7.1) 4(4.9) 7(12.5) 4(6.9) 3(7.3)

  Prefer not to say 3(1.4) 1(1.2) 2(3.6) 1(1.7) 1(2.4)

Years of teaching experience
  < 5 years 31(14.6) 11(13.4) 9(16.1) 11(19.0) 3(7.3)

  6–10 years 43(20.3) 20 10(17.9) 13(22.4) 11(26.8)

  11–15 years 38(17.9) 13(15.9) 11(19.6) 14(24.1) 6(14.6)

  16–20 years 24(11.3) 13(15.9) 6(10.7) 5(8.6) 12(29.3)

  > 20 years 58(27.4) 26(30.5) 18(32.1) 15(25.7) 9(22.0)

  Prefer not to say 2(0.9) 0(0.0) 2(3.6) 0(0.0) 0(0.0)

Pursuing research in MA
  Not now, but previously 31(14.6) 13(15.9) 12(21.4) 6(10.3) 9(22.0)

  Yes, I do 94(44.3) 55(65.9) 21(37.5) 19(32.8) 16(39.0)

  No 67(31.6) 14(17.1) 21(37.5) 32(55.2) 3(0.0)

  Prefer not to say 4(1.9) 1(1.2) 2(3.6) 1(1.7) 0(0.0)
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Presented in counts and percentage (%). The chi-
square test was used to assess the difference between the 
three groups (p < 0.05 indicates statistical significance).

Teaching methods and materials
Scientific articles were reported as the predominantly 
used teaching material in both pharmacy (76%), medical 
(75%) and nursing education (64%), followed by teaching 
books (pharmacy 53%; medical 55% and nursing 67%) 
(Fig.  4). The use of own research in teaching was used 
significantly more in pharmacy education (52%, p < 0.05), 
compared to medical (30%) and nursing education (17%).

Lectures were the dominant teaching strategy (phar-
macy 88%; medical 75% and nursing 71%), followed by 
group discussions (pharmacy education 63%; nursing 
59%; medical education 54%). Patients were included sig-
nificantly more in pharmacy education (32%, p < 0.05). 
The largest proportion of pharmacy school respondents 
(37%) reported a total of 2–5  days dedicated to medi-
cation adherence. In contrast, 31% of nursing school 
respondents indicated that between half a day and one 
full day was devoted to medication adherence. Finally, 
37% of medical school respondents reported 1–2 h allo-
cated to this topic.

Written exams were reported as the most common 
examination type in pharmacy (62%), medical (60%) and 
nursing education (48%), followed by oral exams used in 
pharmacy (44%) medical (23%) and nursing education 
(21%). Other examination types reported by the respond-
ents were objective structured clinical examination 
(OSCE), seminars and by using models such as the jig-
saw approach, where students learn a portion of material 
individually, then teach it to peers, building both under-
standing and collaboration skills [31].

Perceived strengths, opportunities and challenges 
in teaching medication adherence
Free-text answers were submitted by 208 respondents, 
expressing their thoughts on perceived strengths, oppor-
tunities and challenges in teaching medication adherence 
(Table 3). A frequently mentioned opportunity in teaching 
medication adherence was the encouragement of a better 
understanding of the topic amongst students and HPCs 
by providing a rigorous theoretical background, which can 
improve medication management and improving patient 
outcomes. Several respondents replied that challenges lie 
in creating a profound understanding of the multifaceted 

Fig. 3  Attitude on the need to emphasize more attention on medication adherence in teaching. Expressed on a Likert scale (Strongly disagree 
(0) – Strongly agree (10)) presented in mean values and confidence interval 95% (CI95%), with subjects divided according to experience in research, 
highest academic degree and years of teaching experience. Independent t-test used to compare mean scores between groups (p < 0.05 indicates 
significance)



Page 8 of 15Gottlieb et al. BMC Medical Education          (2025) 25:339 

problem of non-adherence, thereby risking a paternalistic 
attitude amongst HCPs. Further, respondents mentioned 
that available methods for identifying and measuring 
adherence are insufficient, therefore the topic can be seen 
as theoretical and not applicable in real life settings.

Teaching strategies
Responses on the opportunities in teaching medica-
tion adherence were centralised around the benefits of 
early introduction of the topic to students, and raising 
awareness by using mixed-method teaching. Methods 
menitoned by respondents were: theoretical teaching, 

laboratory practice, patient involvement, group work 
and patient simulation. Patient communication tools 
were mentioned frequently as something important to 
include in the teaching of medication adherence man-
agement. A frequently mentioned challenge was the 
lack of guidance on how to teach medication adherence, 
leading to inconsistencies in the depth and quality of 
education provided. Further, medication adherence is 
not taught as a stand alone topic, but integrated in the 
courses, often across several courses which was men-
tioned as a challenge by some respondents and as an 
opportunity by others.

Table 2  Reported teaching content according to the different domains related to medication adherence in European universities

Domain 1: Which of the definitions
and terms are covered in the course(s)?

Pharmacy
(n = 82)

Medical
(n = 56)

Nursing
(n = 58)

P-value

  The definition of adherence 67 (81.7) 38 (51.8) 35 (60.3)  < 0.05

  The definition of adherence to medication 59 (72.8) 29 (52.0) 35 (60.3) 0.05

  The definition of management of adherence 47 (58.0) 22 (39.3) 23 (39.7) 0.05

  Adherence in relation to compliance 55 (67.1) 26 (46.4) 25 (43.1)  < 0.05

  Adherence in relation to concordance 45 (55.6) 21 (37.5) 25 (43.1) ns

  The five determinants of adherence 55 (69.9) 28 (50.0) 24 (41.4)  < 0.05

  None of them 0 (0.0) 5 (8.9) 6 (10.3)  < 0.05

Domain 2: Which of the identifying and measurement methods are covered in the course(s)?
  Patient reported: Talking with the patients,
interviewing them, having a survey

61 (75.3) 41 (73.3) 29 (50.0)  < 0.05

  Manual pill count and electronic detection of package entry 48 (59.3) 25 (44.6) 20 (34.5)  < 0.05

  Direct measurements: drug or drug metabolite monitoring 48 (59.3) 27 (48.2) 18 (31.0)  < 0.05

  Registries: Electronic prescription data,
refill/dispensing data form pharmacies and
electronic health records (EHRs)

57 (70.4) 25 (44.6) 16 (27.6)  < 0.05

  Another method to measure medication adherence 12 (14.6) 5 (8.9) 4 (6.9) ns

  None of them 7 (8.6) 4 (7.1) 13 (22.4)  < 0.05

Domain 3: Which of the monitoring and supporting medication adherence methods are covered in the course(s)?
  Medication Management 61 (75.3) 37 (66.1) 29 (50.0)  < 0.05

  Interprofessional collaboration and communication 47 (58.0) 21 (37.5) 24 (41.4)  < 0.05

  Patient provider communication 54 (66.7) 31 (55.4) 35 (60.3) ns

  Patient education 56 (69.1) 35 (62.5) 40 (69.0) ns

  Patient engagement 47 (58.0) 22 (39.3) 24 (41.4) ns

  Behavioral change techniques 28 (34.6) 12 (21.4) 12 (20.7) ns

  Social Factors 29 (35.8) 13 (23.2) 16 (27.6) ns

  Digital tools 41 (50.6) 20 (35.7) 14 (24.1)  < 0.05

  Another method to monitor or to support medication adherence 3 (3.7) 0 (0.0) 1 (1.7) ns

  None of them 3 (3.7) 4 (7.1) 4 (6.9) ns

Domain 4: Which of the consequences and outcomes of medication non-adherence are covered in the course(s)?
  Economic impact 55 (67.1) 32 (57.1) 27 (46.5) 0.05

  Clinical impact 72 (87.8) 47 (83.9) 44 (75.9) ns

  Social impact 39 (48.2) 22 (39.3) 18 (31.0) ns

  None of them 3 (3.7) 5 (8.9) 6 (10.4) ns

Do you teach about Medication Adherence Technologies (MATech) in the course?
  Yes 38 (48.7) 10 (18.9) 12 (23.1)  < 0.05

  No 35 (44.9) 37 (69.8) 38 (73.1)  < 0.05

  Don’t know 5 (6.4) 6 (11.3) 2 (3.8) ns
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Teaching materials
Respondents frequently stated that using research-based 
materials as well as available literature is important. Fur-
thermore, several respondents emphasized the impor-
tance of patient involvement or using patient stories in 
the teaching for a broader understanding of the topic. 
The lack of guidelines was mentioned as a challenge in 
choosing teaching materials. Also, respondents expressed 
a lack of information on how to best approach student 
learning on adherence-related topics, also resulting in 
inconsistency in depth and quality of education.

Interprofessional collaboration
Interprofessional collaborations were mentioned as a 
prospect to optimize adherence monitoring and manage-
ment and were described as an opportunity to create a 
team-based approach between HCPs by interprofessional 
learning and working. Several respondents expressed a 
willingness to increase interprofessional collaborations, 
however stating that it becomes a question of national pol-
itics in a real-life setting.

Medication adherence technologies
MATech was mentioned as an opportunity to modernize 
the topic by including technologies to a higher extent in 
teaching. Several respondents mentioned that MATech 
is a potential solution by delivering more reliable and 
real-time medication adherence data. However, there is 

a lacking availability of MATech both in teaching, intern-
ships and in practice.

Time
The time aspect of teaching was frequently mentioned as 
a challenge in teaching medication adherence. Respond-
ents stated that it is a barrier that the course curriculum 
is already busy and that medication adherence is a com-
plex topic requiring sufficient time to raise awareness and 
interest among students. Furthermore, respondents also 
expressed lack of time to perform practical exams.

Curricula inventory
In total, 76 curricula were submitted by respondents 
from 24 different countries (see Additional file  2.). The 
curricula included in this study contained the course 
description and learning objectives, specific for each 
course and university. The submitted curricula covered 
courses such as clinical pharmacy, clinical pharmacology, 
medical pharmacology, social pharmacy, clinical intern-
ships, and general practice. In total 116 key words were 
identified.

The frequency of key words in submitted curric-
ula was visualized using the word cloud [32]. One key 
word addressing the content of medication adherence 
was found in 21 submitted curricula (28%). Amongst 
reviewed curricula, one contained six key words while 24 
(31%) curricula did not include any key word addressing 

Fig. 4  Reported use of teaching strategies (A) and materials (B) expressed in percentage (%) for pharmacy, medical and nursing education 
in European universities
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medication adherence. The most common key word used 
were “rational drug use” followed by “medication adher-
ence” and “compliance” (Fig. 5).

Discussion
In this study, assessing to what extent medication adher-
ence is covered by the pregraduate curricula for HPCs at 
European universities, we found that while medication 
adherence is recognized as an important topic, the con-
tent and depth of medication adherence teaching vary 
substantially. Today, the content of medication adher-
ence in the curricula of courses is described mainly by 
using the key words “rational drug use”, “medication 
adherence” and “compliance”, although “compliance” is 
obsolete.

Respondents pursuing research in medication adher-
ence rated the importance of increasing the teaching of 
medication adherence as highest. They have likely devel-
oped a deeper understanding of the topic and its impli-
cation on clinical, economic, and social outcomes. It also 
illustrates the importance of integrating research in the 
education of HCPs [33]. Respondents teaching nursing 
students rated the importance of medication adherence 
lowest, perhaps due to lesser engagement in research on 
the topic or familiar with pharmacology, compared to the 
other groups. However, research confirms that nurses 
have an important role in improving medication adher-
ence, as do pharmacists and physicians [11, 15, 34, 35].

Additionally, a contributing factor to the limited imple-
mentation of medication adherence in clinical- and 
community settings can be the difficulties in accurately 

measuring adherence, thus not only affecting the inte-
gration of medication adherence in patient centred clini-
cal- and community practice but also reducing interest 
in the topic by HCPs working primarily with patient 
care and pharmacotherapy. Overall, pharmacy education 
included medication adherence to the highest extent. 
Pharmacy education focuses on pharmaceuticals and 
their use, while the education of nurses and physicians 
is more focused on different diseases and how to diag-
nose and manage them. Pharmacy education in Europe 
has traditionally been focused on drug discovery and 
development [36]. The European Association of Clini-
cal Pharmacology and Therapeutics’ Education Working 
Group has launched several initiatives to improve and 
harmonize European pharmacotherapy education that 
are promising [37]. Also, there has been a shift in recent 
years towards emphasizing the pharmacist’s role in clini-
cal care including a patient-centred pharmacy practice to 
support patients in their medication use [38]. Although 
pharmacy schools are at the forefront of medication 
adherence education, this leadership is only beginning to 
be reflected in scientific literature and in European guide-
lines on pharmacists’ practices in monitoring medication 
adherence as part of interprofessional practice with phy-
sicians and nurses [39]. Further guidance might be avail-
able on local and national guidelines, which are difficult 
to assess because of language barriers [15].

Our results have important implications for pharma-
cists as a core profession in medication management. 
Patient-centred pharmacy practice can be utilized in the 
consultation process by implementing shared problem 

Fig. 5  Identified key words in curricula of courses teaching medication adherence in European universities. Presented as a word cloud 
where the size of the words implicates the frequency of identification
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solving and shared decision making. Hence, support-
ing the patient in their medication use, reducing risk for 
adverse drug reactions and increasing medication adher-
ence [40, 41]. Frameworks in the teaching patient-centred 
communication for undergraduate HCPs have previously 
been suggested in the literature [42, 43]. Thus, including 
medication adherence training may enhance patient-cen-
tred communication practice by equipping HCPs with 
tools for effective communication on medication use and 
shared-decision making.

Interprofessional collaboration can have a positive 
impact on both medication adherence and clinical out-
comes of patients but was not implemented to a high 
extent in any of the three educations. Many respondents 
considered medication adherence as an opportunity to 
enhance collaboration, and to incorporate interprofes-
sional teaching in the education of HCPs. Strong com-
munication and well defined roles and responsibilities of 
HCPs have been identified as important factors to reach 
these benefits [10].

The clinical impact of non-adherence was the topic 
covered to the highest degree across all educations. The 
clinical outcomes associated with adherence are of sig-
nificant importance to HCPs, given that it covers the 
effectiveness of treatment as a function of adherence, 
mortality or morbidity in relation to how patients fol-
low their medication plan [44, 45]. Several respondents 
commented that medication adherence is not taught as a 
stand-alone subject and that it is incorporated in teach-
ing across several courses, also expressing that the time 
spent on the topic is sparse. Hence, the clinical outcomes 
have likely been incorporated where relevant, as a part 
of a therapeutic area. While the clinical impact of non-
adherence is essential knowledge, it is equally important 
to address preventive strategies that equip HCPs with 
actionable tools. These include methods for identifying 
and measuring non-adherence, as well as approaches for 
monitoring and supporting medication adherence.

Preventive measures were addressed to varying extents, 
with patient-reported methods for identifying and meas-
uring adherence being the most extensively covered 
across educational programs. Patient education appeared 
as the most frequently taught approach for monitoring 
and supporting adherence, reflecting clinical practice 
where patient-reported methods are commonly applied 
for adherence assessment. However, research has shown 
that this method often overestimates patient adherence 
[46]. Medication management, which includes review of 
medication list, management of missed doses, and man-
agement of side effects and interactions, was the second 
most taught measure for monitoring and supporting 
medication adherence. Medication management and 
patient education are important topics in medication 

adherence, focusing on empowering the patient by using 
shared-decision making, considering patients’ needs, 
simplifying, structuring and identifying the right, indi-
vidual tools to follow a medication plan [46–48]. Still, 
HCPs have expressed a need to improve competence in 
monitoring and evaluation methods, and shared-decision 
making methods in order to engage patients in taking an 
active role in medication adherence management [12, 
18].

Digital technologies have a positive effect on medica-
tion management, shared-decision making and overall 
improve the quality of care [49]. The implementation 
of these tools in clinical practice is still rare [15, 18, 50], 
which is reflected in the results of this study, reporting a 
relatively low inclusion of MATech in teaching. Yet, sev-
eral respondents expressed a positive attitude towards 
teaching about digital tools. This calls for further ini-
tiatives to inform and educate university teachers about 
these technologies.

Lectures were reported as the predominantly used 
method of teaching medication adherence while 
respondents stated that practical training, and mixed-
method learning are more beneficial methods. This is in 
line with the general shift in the societal view of medi-
cal education toward instruction methods that enables 
active and student-centred learning compared to tradi-
tional lectures where knowledge is passively provided by 
the lecturer to students [51]. However, it seems to take 
time for this transition to occur in practice and more 
efforts are thus needed to stimulate other teaching meth-
ods. Medication adherence and interprofessional collab-
oration ought to be a suitable topic for such activities by 
e.g. the use of student-run medication review and patient 
education teams in outpatient clinics [52, 53].

Several respondents expressed a lack of information 
on how to teach medication adherence. Many of them 
requested guidelines or standardized curricula to ensure 
a common level of quality and depth in how the topic is 
taught. However, respondents also expressed that teach-
ing on medication adherence does not yet reflect the 
reality of what and how it is implemented in practice, but 
rather what and how it should be. A recent study found 
that across Europe, the most significant hurdles in medi-
cation adherence management were lack of time, availa-
bility of digital solutions and awareness amongst patients 
[18]. Hence, there is a request to not only standardize the 
teaching of medication adherence, but also to use teach-
ing as an effective strategy to translate and implement 
knowledge and skills of future HCPs into practice.

Strengths & weaknesses
The main strength of this study is the pan-European 
approach with responses from 34 European countries 
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and 142 universities. The survey was constructed by an 
international research team, with in-depth expertise of 
the topic and the survey was subjected to pilot study 
for refinement and reliability testing. Furthermore, this 
study applies triangulation of results, combining review 
of curricula, thematic analysis of free-text replies and 
analysis of quantitative survey data. The spread of data 
analysis adds validity and credibility to the results [54, 
55]. All qualitative results were analyzed using a peer-
reviewed approach, adding validation of the conclu-
sions drawn from qualitative data results [54]. Finally, 
the survey was conducted in three different languages 
to ensure broad participation.

This study also faced some limitations, primarily 
due to the recruitment of respondents, which mainly 
successful by personal invitations from the research 
team and by contacts through ENABLE COST Action 
members, which cannot rule out selection bias. The 
response rates from different countries also varied 
greatly, which may have impacted on our results. Thus, 
we did not consider it feasible to make any comparisons 
between countries. Lastly, there may be responder bias, 
as individuals with a particular interest in medication 
adherence could be more inclined to participate in the 
survey.

Conclusion
Medication adherence teaching varies across Euro-
pean educational programs in medicine, pharmacy and 
nursing. Most teachers consider the topic of medica-
tion adherence important in the education of future 
healthcare professionals. However, insufficient hours are 
dedicated to this topic, and efforts should be made to 
facilitate the teaching of effective methods to monitor 
and support patients to improve medication adherence. 
Standardizing curricula and teaching methods is needed 
to increase competence, promote interprofessional col-
laboration and integrate medication adherence manage-
ment in everyday practice.
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