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Abstract 

Introduction  Low adherence is a major challenge in healthcare worldwide, being particularly dangerous for patients 
with chronic diseases, such as cardiovascular diseases and heart failure, where strict adherence is essential. Non-
adherence is observed in almost half of patients, and the consequences encompass a lack of therapeutic effects, 
health deterioration, decreased quality of life, and even death. For cardiovascular patients, the great importance 
of health education and pharmaceutical education can be provided within pharmaceutical care in community 
pharmacies. Therefore, our study aimed at evaluating the level of satisfaction with the “Healthy Heart” pharmaceutical 
service, in which patients received pictograms with dosage information affixed to their medication.

Material and methods  The study was designed for patients who had been prescribed an antiplatelet medication 
for the first time. The patients were recruited by 577 pharmacies that took part in the study after completing a special 
course. Ultimately, 1590 patients were enrolled in the study. The project ran from November 2019 to January 2022.

Results  Most of patients had a positive attitude to the “Healthy Heart” pharmaceutical service. More than 85% 
of the respondents were of the opinion that the pictograms facilitated the use of the medication, and 81.7% 
of the respondents stated that the system of labels helped in adherence. Over 66% of the respondents thought 
that such labels should be included in pharmacy services, and 77.92% of the participants reported that this system 
of labelling medications should be offered through all pharmacies.

Conclusions  Pharmaceutical labels in the pharmacists’ everyday practice can largely improve patient adherence. 
These efforts, provided as part of their pharmaceutical services, can have a huge influence on optimisation of patient 
health outcomes.
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Introduction
Non-adherence among chronic patients is one of the 
most serious health dangers [1, 2]. The World Health 
Organisation (WHO) points out that improving adher-
ence is an essential health challenge for healthcare sys-
tem worldwide [3].

Non-adherence is defined as the failure of a patient to 
comply with physician’s or another medical professional’s 
treatment recommendations [2]. It is estimated that 50% 
of patients do not adhere to treatment recommendations, 
which results in a failure to achieve expected health out-
comes, deterioration in health and even possibly death 
[4–6].

Adherence is essential for patients with cardiovascu-
lar diseases [7, 8], the leading cause of death globally [9]. 
Stroke is of particular importance in this context as it is 
the second leading cause of death and a major cause of 
disability worldwide [10, 11]. European data indicates 
that strokes account for 8% of all deaths (2017) [12]. 
Studies report strong interactions between the brain and 
the heart. Literature reviews show both the impact of 
heart disease on the development of brain disease, and 
the effects of brain disease on the development of heart 
disease, with a special emphasis placed on cardiovascu-
lar complications in one-third of patients after a stroke 
[13–15]. It is estimated that the global lifetime risk of 
stroke from the age of 25  years onward is 25% [16]. A 
rapidly ageing society and a lifestyle contributing to car-
diovascular diseases can be a factor for the prediction of 
an increasing share of this diagnosis in the morbidity and 
mortality of patients worldwide [17].

In order to prevent cardiovascular events in adult 
patients with a history of acute coronary syndrome or 
myocardial infarction and a high risk of cardiovascular 
events, Brilique in combination with acetylsalicylic acid 
(ASA) [18] can be used. Antiplatelet treatment usually 
lasts 12 months, but ceasing treatment can increase the 
number of ischaemic events, including cardiovascular 
death, heart attack and stroke.

Unfortunately, the research indicates a very low degree 
of adherence patients for therapy, staggering only about 
50% [19, 20]. In this case, actions are necessary, mainly at 
the level of pharmaceutical care, to increase the degree 
of patients’ use to therapeutic recommendations. One of 
them is the use of pharmaceutical pictograms that can 
significantly improve the adherence patients for therapy 
[21, 22].

Considering the above, the main objective of this study 
was to evaluate the level of satisfaction with the “Healthy 
Heart” pharmaceutical service, where patients received 
pictograms affixed to product packaging with informa-
tion regarding dosage, and specially designed educational 
material for patients after a heart attack.

Material and methods
Study design
The conducted study was approved by the Bioeth-
ics Committee operating at the Ludwik Rydygier Col-
legium Medicum in Bydgoszcz, Nicolaus Copernicus 
University in Toruń of June 19, 2018 (463/2018).

Any pharmacy dispensing Brilique could participate 
in this study. Registration was done via the website 
www.​uslug​azdro​weser​ce.​pl. This project was conducted 
by Scientific Consortium Piktorex – InnoTech – UKSW 
sp. z.o.o.

After registration, pharmacies were directed to the 
training. The application for the training was done via 
the website of the District Pharmacy Chamber in Kra-
kow (https://e-​dukac​ja.​pl/#/).

Having successfully completed the training and 
received the certificate, the pharmacies contacted the 
project coordinator in order to obtain educational 
materials for pharmacies (standard operating proce-
dure), patient leaflets on non-adherence to post-heart 
attack treatment, pictograms on medications (Fig.  1), 
questionnaires for patients, and access to Opfarm – 
Soft Nova Pop Up Prompt (comorbidities screening 
service) that collected the data from the survey, and the 
software installation guide.

The project received the patronage of the Rector of 
the Cardinal Stefan Wyszyński University in Warsaw 
(UKSW), the Polish Pharmaceutical Chamber (NIA) 
and the Trade Union of Pharmacy Workers (ZZPF).

Medication labelling system
Pharmaceutical labelling of medicinal products plays a 
key role in the process of providing essential informa-
tion about their dosage and use.

Pharmaceutical labelling means providing crucial 
information on a given medication, mostly in the form 
of pictograms affixed to medicinal product packaging. 
This can include both descriptive and graphic informa-
tion (pictograms). Labelling is affixed to the outer pack-
aging and the medications so that patients can view 
them prior to using a given product.

The Individual Medication Labelling System (in Pol-
ish: System Indywidualnego Etykietowania Leków, 
SIEL) meets 3 primary objectives:

1.	 Describing and identifying a medication.
2.	 Contributing to achieving optimum pharmacother-

apy outcomes and avoiding errors connected with 
the inappropriate use of medicinal products.

3.	 Acquiring the ability to use and store a given medica-
tion by the patient.

http://www.uslugazdroweserce.pl
https://e-dukacja.pl/#/
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The most important elements and information regard-
ing a medication should be located in a leaflet in one 
place and in close vicinity so that it is possible to read 
them at a glance. The primary elements of information 
for patients include:

1.	 General information: warnings and instructions/
hints for use (if necessary).

2.	 Customised information for patients: dosage 
instructions.

The patient information leaflet should have a desig-
nated space for a machine-printed pharmaceutical label. 
The size of a clear font (e.g. Arial) should be at least 
2 mm. The print should not fade after exposure to water 
or sunlight. Abbreviations and unknown expressions 
should not be used, particularly in the case of instruc-
tions regarding administration and dosage of medicinal 
products. Graphic symbols should not be used indepen-
dently, but along with written instructions.

Instructions for pharmacists in training materials 
included the following information:

1.	 The Lekolepki labels should be affixed to medicinal 
products in pharmacies in compliance with inter-

national standards as a supplement to the basic 
pharmaceutical advice provided by pharmacists in 
pharmacies;

2.	 Affixing the Lekolepki labels to medicinal products is 
legal in the Republic of Poland;

3.	 The Lekolepki labels can be affixed to medication 
packaging anywhere, provided they do not cover:

a)	 the medication trade name,
b)	 active substance name,
c)	 barcode,
d)	 expiry date and batch number,
e)	 or – if possible – the manufacturer’s trade mark.

In addition, the pharmacists’ training materials con-
tained information on the Standard Operating Procedure 
(SOP). According to the SOP, after the patient comes to 
the pharmacy and shows the prescription for the drug, 
the pharmacist scans the barcode on the drug package. 
When the algorithm for testing the active substance or 
combination of drugs is matched, further instructions 
on how to proceed are displayed on the pharmacist’s 
computer screen. The message on the screen indicates 
the way of proceeding for the pharmacist and offers the 
patient entry to the "Healthy heart" program.

Fig. 1  Samples of pictograms affixed to medications (in Polish) (109 – do not stop using it without consulting your cardiologist. 108 – use 
for 12 months, unless your cardiologist recommends otherwise. 44 – twice a day)
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Setting
This study was conducted in community pharmacies in 
Poland that had registered for this project and under-
gone the preliminary training.

Ultimately, 577 community pharmacies were enrolled 
in the study and provided 1585 patient contacts. Dur-
ing the project, 4515 pictograms were affixed to Bri-
lique medications.

Measures
The research tool was a special anonymous question-
naire designed to evaluate patient satisfaction. The 
questionnaire was provided to people who expressed 
their willingness to participate in this study, after get-
ting to know the objective and scope explained by a 
pharmacist. The questionnaire consisted of 9 questions 
regarding satisfaction with the labels affixed to the 
medications, along with some personal data (sex, age).

Participants and inclusion criteria
Patients were recruited by pharmacists working in the 
participating community pharmacies. The Healthy 
Heart pharmaceutical education service supports a 
patient with post-acute coronary syndrome (STEMI, 
NSTEMI, unstable angina) who is prescribed an anti-
platelet drug ticagrelor. The inclusion criterion was also 
the age of the patients > 18 years.

Study length
The pilot study of the “Healthy Heart” pharmaceutical 
service ran between 1 November 2019 and 30 January 
2022.

Procedure – recruitment and data collection
The study comprised patients who had received their 
first prescription the Brilique medication, used in dis-
eases that require an antiplatelet medication. When 
patients taking this group of medications visited a 
pharmacy, a pharmacist received a pop-up, suggesting 
that a given patient qualified for this study.

Ultimately, 1590 patients were enrolled in the study. 
The study took place according to the following Stand-
ard Operating Procedure:

1.	 The patient visits a pharmacy.
2.	 The patient provides a prescription for a medicine.
3.	 The pharmacist scans the barcode on the medica-

tion packaging. When the algorithm checking the 
active substance or the combination of medications 

has been confirmed, further instructions will be 
displayed.

4.	 The on-screen information will give instructions on 
how to offer the patient participation in the “Healthy 
Heart” project.

The qualification procedure for the “Healthy Heart” 
pharmaceutical service is very simple and looks as 
follows:

1.	 Visiting the pharmacy

The patient visits the pharmacy to have the prescrip-
tion filled.

2.	 Filling the prescription

The pharmacist proceeds to fill the prescription.

3.	 Selection of patients from the target group

If the patient takes an anticoagulant, a pop-up is dis-
played and the computer system suggests the pharmacist 
taking a history acc. to the special protocol, and affixing 3 
pictogram labels.

4.	 An invitation to participate in the study

The pharmacist asks the patient about their willingness 
to take part in the study, prints the consent and conducts 
a follow up survey on the level of satisfaction. All par-
ticipants agreed to participate in the study and gave their 
written informed consent.

The “Healthy Heart” service consists of three main 
parts:

1.	 The patient expresses their willingness to participate 
in this study by signing the consent form to use their 
information during the study.

2.	 The pharmacist dispenses the antiplatelet medication 
packaging with 3 pictograms, one of which informs 
about dosage, and a leaflet with essential informa-
tion on the medication. The pharmacist describes the 
labels and dispenses the leaflet.

3.	 The pharmacist contacts the patient by phone or per-
sonally in order to obtain information regarding the 
level of satisfaction with the tools used to provide 
this service.

Data management and analysis
The collected data were entered into a spreadsheet 
(Excel). Data analysis was performed using Statistica v.10.
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Results
The characteristics of the participating pharmacies
The number of participants undergoing the qualify-
ing training for the next part of the project in the first 
month (December 2019) was 768. Ultimately, 941 peo-
ple took part in the training (as of November 2021).

In December 2019, the number of completed tests 
qualifying for the project was 293, accounting for 
38.15% of all the participants undergoing the training 
this month. At the end of the recruitment, in Novem-
ber 2021, this number was 3644 in total (52.49% of all 
the initial participants). This data means that slightly 
more than half of the people willing to take part in the 
project and undergoing the training, passed the quali-
fying test.

At the onset of the project, the number of pop-ups 
regarding Brilique was 48, with the highest number of 
pop-ups in July 2020 (more than 130).

In total, 577 community pharmacies (267 independ-
ent and 310 chain pharmacies) took part in the study. 
The largest number of pharmacies came from the fol-
lowing regions: Lubuskie (24.78%), Mazowieckie 
(14.21%) and Łódzkie (12.31%).

The characteristics of the participating patients
1590 patients were qualified for the study, of which 
67.74% were men and 32.26% were women (Table  1). 
The largest group of patients were aged 60  years and 
older (75.66%), and the smallest group were between 
30–39 years of age.

Patient satisfaction with the service
The patients were asked if they had received written 
instructions regarding medications from their physician. 
84.15% of the patients indicated that they had received 
written instructions regarding medications from their 
physician, and 15.85% had not received this information. 
Nearly 40% of the patients reported that they sometimes 
lost the papers with the dosages of the medications pre-
scribed by their physician.

The patients were asked if their physician provided 
them with information regarding prescribed medica-
tions. Though the majority of the patients stated that 
their physician provided them with this information 
(39.06% definitely agreed, and 44.72% rather agreed with 
this statement), about 16% of the patients were not given 
this information (Table 2).

The vast majority of the patients were of the opinion 
that pictograms can facilitate the use of these products 
(the sum of the responses “definitely yes” and “rather yes” 
was more than 85%).

For 81.7% of the patients the labelling system was help-
ful with adherence, and 66.42% thought that it should 
be included in pharmaceutical services. Over 66% of 
the patients indicated that the pictograms should be 
affixed upon customer request, and 77.92% reported 
that this labelling system should be offered through all 
pharmacies.

Nearly 47% of the patients were of the opinion that all 
medications should have pictograms, 41.51% preferred 
them affixed to prescription medications, and 11.51% to 
OTC medications.

Table 1  Characteristics of the patients (N = 1590)

Variable N (%)

Sex

  Woman 513 (32.26)

  Man 1077 (67.74)

Age

  30–39 27 (1.70)

  40–49 99 (6.23)

  50–59 261 (16.42)

   > 60 1203 (75.66)

Table 2  Patient assessment of the labels on medications (N = 1590)

Question Definitely not Rather not I have no opinion Rather yes Definitely yes
N(%)

Does your physician give you information about the prescribed 
medications?

30 (1.89) 126 (7.92) 102 (6.42) 711 (44.72) 621 (39.06)

In your opinion, do the labels facilitate the use of medications? 30 (1.89) 54 (3.40) 147 (9.25) 726 (45.66) 633 (39.81)

In your opinion, is the labelling system helpful for adherence? 6 (0.38) 57 (3.58) 228 (14.34) 657 (41.32) 642 (40.38)

In your opinion, should the labelling system be included in pharma‑
ceutical services?

60 (3.77) 51 (3.21) 423 (26.60) 669 (42.08) 387 (24.34)

In your opinion, should pictograms be affixed upon patient request? 66 (4.15) 90 (5.66) 375 (23.58) 630 (39.62) 429 (26.98)

In your opinion, should the labelling system be offered through all 
pharmacies?

39 (2.45) 33 (2.08) 279 (17.55) 675 (42.45) 564 (35.47)
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Discussion
Our study showed that most of patients had a positive 
attitude to the “Healthy Heart” pharmaceutical service. 
More than 85% of the respondents were of the opinion 
that the pictograms facilitated the use of the medica-
tion, and 81.7% of the respondents stated that the system 
of labels helped in adherence. Most of patients reported 
that this system of labelling medications should be 
offered through all pharmacies.

Patients after a heart attack are a special risk group. 
The health consequences after a heart attack are very 
serious, even leading to disability and death. In addition, 
it should be noted that the treatment of cardiovascular 
diseases, such as heart attacks and strokes, is associated 
with high costs, e.g. due to the necessity of rehabilitation. 
The cost of cardiovascular diseases, including stroke, 
was globally about USD 863 billion, with predictions ris-
ing to USD 1.044 billion by 2030. In Poland, these costs 
ranged from EUR 8.2 billion to over EUR 9.6 billion for 
the 2015–2017 period [23]. Annual stroke-related care 
costs in Poland are about EUR 560 million [24]. Inpatient 
care costs are the largest component of direct medical 
stroke-related expenses [12], but other costs generated by 
patients should also be taken into account, such as pen-
sions, benefits, costs of lost productivity, incapacity for 
work and permanent incapacity for work.

One method to improve treatments in patients after 
a heart attack is education. Not only do physicians play 
a significant role in this respect, but also pharmacists, 
who can use their knowledge of medications and become 
counsellors in pharmacotherapy. The standardisation of 
pharmaceutical services provided as part of pharmaceu-
tical care are essential. Pharmaceutical care is defined as 
the process through which a pharmacist cooperates with 
a patient and other professionals in monitoring a thera-
peutic plan that will produce specific therapeutic out-
comes for the patient. According to the Pharmaceutical 
Care Network Europe (PCNE), pharmaceutical care is 
the pharmacist’s contribution to the care of individuals in 
order to optimise medicine use and improve health out-
comes [25].

Pharmaceutical care involves three core elements:

1.	 Detecting real and potential drug-related problems,
2.	 Solving real drug-related problems,
3.	 Preventing drug-related problems [26].

A drug-related problem (DRP) is defined as any unde-
sirable event experienced by a patient that involves or 
is suspected to involve drug therapy, and that inter-
feres with achieving the desired goals of therapy [25]. 
The American Society of Health-System Pharmacists 
(ASHP) indicates that the most common drug-related 

problems are inappropriate medication, inappropriate 
dosage (overdosage or underdosage), non-adherence, 
duration of treatment too long, adverse reactions, and 
drug interactions [27].

Implementation of evidence-based pharmaceuti-
cal care (EBPC) is essential to avoid serious health 
consequences from inappropriate pharmacotherapy. 
A core area of pharmaceutical care is patient adher-
ence to treatment, and the therapeutic plan is excep-
tionally important for patients with cardiovascular 
diseases [28]. For example, studies show that as adher-
ence decreased by 10% the risk of stroke increased by 
10% [29]. Adherence is all the more important in most 
patients with cardiovascular diseases who are elderly 
and with comorbidities requiring long-term treatment 
[28]. In addition, the amount of administered medica-
tion can impact the incidence of medication errors that 
may result from a missed dose, inappropriate dose [30], 
and drug interactions.

Despite the fact that pharmaceutical care in Poland is 
practised mainly in hospitals, where pharmacists pay 
attention to treatment optimisation and also act as health 
educators [31], their role in the care of outpatients is cru-
cial [32]. Cooperation between pharmacists and attend-
ing physicians can largely improve patient health, mainly 
through increased adherence. Studies indicate that phar-
maceutical care significantly enhances health outcomes 
[33, 34], as in the case of cardiovascular diseases [35, 36].

The essence of pharmaceutical care is patient-oriented 
care that guarantees the possibility of achieving opti-
mum health outcomes, provided patients understand the 
instructions e.g. on how to properly take their medica-
tions. One solution used to increase such understanding 
is the use of pictograms (labels affixed to medications) 
that contain proper ways to take medications along with 
warnings concerning the medication [37, 38].

Studies show that pharmaceutical pictograms are most 
popular among patients with low health literacy (the abil-
ity to read healthcare information). Health literacy is the 
degree to which individuals have the capacity to obtain, 
process and understand the basic health information and 
services needed to make appropriate health decisions 
[39]. In this context, one can distinguish the ability to use 
medications, defined as the skill to safely and properly 
access, understand and act based on elementary infor-
mation about medications [40]. Health literacy in Euro-
pean countries is estimated at 29–62%, with the lowest 
rate amongst those with a low financial status, low edu-
cation and the elderly [41]. Low health literacy is asso-
ciated with a considerably higher risk of mortality [42]. 
Failure to understand health-related information, such 
as the instructions for the use of medications, can largely 
increase the risk of medication errors.
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In order to avoid serious health and life consequences 
caused by an inappropriate use of medications, it is nec-
essary to implement pharmaceutical care services that 
can substantially improve and monitor health outcomes. 
This is particularly important in the case of limited access 
to physicians, observed commonly since the outbreak of 
the COVID-19 pandemic, and also taking into account 
short visit lengths that make it impossible to acquaint 
patients with health instructions.

Pharmacists’ knowledge allows them to help patients 
understand instructions regarding medications. An addi-
tional element that supports patients in remembering 
information about products are pictograms that can be 
affixed when purchasing medications. Studies indicate that 
this solution significantly boosts patient understanding of 
information. For example, a study carried out among peo-
ple aged 65 years and older, mostly with elementary, low 
(56%) or secondary (42%) education shows that pharma-
ceutical pictograms considerably improve their under-
standing information on medications. These findings are 
particularly significant when taking into account the low 
health literacy in this group of patients [43].

Another study that included mainly people with low 
education, a median age of 48, civilisation diseases, and 
taking on average 6 medications, confirms that picto-
grams significantly improve understanding and adher-
ence to pharmaceutical instructions predominantly 
among those aged 50 years and older and suffering from 
at least 3 chronic diseases [44].

Considering the above, pharmaceutical pictograms can 
largely prevent medication errors and thus accelerate the 
achievement of expected health outcomes. Pharmacist 
consultations on how to take medications can addition-
ally identify an inappropriate polytherapy often result-
ing from multiple medical consultations, and prevent 
drug interactions, quitting therapy or switching from one 
medication to another, often without the same health 
effects.

Limitations of the study
We are aware of the limitations related to the conducted 
study. First of all, only pharmacies that wanted to intro-
duce a new drug service for patients took part in the 
study. Although the project was open to all of them, only 
those open to new challenges participated. Since the 
intervention consisted of several elements (education at 
the counter, pharmacy software’s pop-ups, pictograms, 
leaflets), it would be interesting to change which of the 
components was most important. Interventions that 
contributed to the improvement in medication-taking 
behavior should also be measured the same as phar-
macist opinions about the project. The current study 
design increases the external validity of the findings, 

thus making our approach easy to implement in stand-
ard clinical practice. Despite the fact that the quality of 
the pharmacist counseling was not assessed as part of the 
study design, the current findings still demonstrated that 
the current intervention can significantly improve patient 
compliance with medication.

Conclusions
This study, conducted as part of the “Healthy Heart” pro-
ject, shows high patient satisfaction with pharmaceutical 
labels. The vast majority of the patients were of the opin-
ion that this service should be offered through all phar-
macies. This information is particularly important taking 
into account the patients’ high non-adherence, which is 
associated with a considerable risk of health deteriora-
tion, namely in people after heart attack, where adher-
ence to pharmacotherapy is a priority. Non-adherence 
can lead to serious health consequences, such as a dete-
rioration in quality of life, and high costs incurred by 
healthcare systems.

Considering the scale of non-adherence and the rela-
tively low level of health literacy, particularly among 
people with a low education and among elderly people, 
pharmaceutical care seems essential for patients with 
cardiovascular diseases, such as heart attack. These activ-
ities are aimed at reducing the risk of complications.

Due to population ageing and lifestyle, the number of 
cases of cardiovascular diseases has been on the rise, 
which will place an additional burden on healthcare sys-
tems. For this reason, the role of pharmacists in moni-
toring and optimising treatment should be increased, 
especially in Poland where pharmacists are unappreci-
ated. Taking into account the experiences of pharmaceu-
tical care in other European countries, the development 
and implementation of Good Pharmaceutical Practices in 
order to optimise pharmacotherapy and improve adher-
ence will be a priority for pharmacies in Poland. Pharma-
ceutical labels, as elements of pharmaceutical services, 
and are a common solution in many countries, and are 
positively evaluated in numerous studies.

These activities will lead to a more appropriate use 
and storage of medications, and limit the risk of quitting 
the treatment and switching medications, which should 
result in better health outcomes, a higher quality of life 
from a better health status, and reduced costs for health-
care systems.

Abbreviations
ASA	� Acetylsalicylic acid
ASHP	� The American Society of Health-System Pharmacists
DRP	� Drug-related problem
EBPC	� Evidence-based pharmaceutical care
PCNE	� Pharmaceutical Care Network Europe
WHO	� World Health Organization



Page 8 of 9Merks et al. BMC Health Services Research          (2023) 23:962 

Acknowledgements
None.

Authors’ contributions
Conceptualization: PM, RV and MJ; Methodology: PM, UR, RV and MJ; Formal 
Analysis: UR, AB, PM, RV and MJ; Writing – Original Draft Preparation: UR and 
AB; Writing – Review & Editing: UR, PM, AB, ANP, JK, EB, and RV; Visualization 
PM; Supervision: RV. All authors have read and approved the manuscript.

Funding
None.

Availability of data and materials
All data are available from the corresponding author.

Declarations

Ethic approval and consent to participate
The study was approved by the Bioethics Committee operating at the Ludwik 
Rydygier Collegium Medicum in Bydgoszcz, Nicolaus Copernicus University 
in Toruń of June 19, 2018 (463/2018). We confirm that all methods were 
performed in accordance with the relevant guidelines and regulations. All 
participants agreed to participate in the study and gave their written consent.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Department of Pharmacology and Clinical Pharmacology, Faculty of Medi‑
cine, Collegium Medicum, Cardinal Stefan Wyszyński University, Warsaw, 
Poland. 2 School of Public Health, Centre of Postgraduate Medical Educa‑
tion, Warsaw, Poland. 3 First Department of Cardiology, Medical University 
of Gdansk, Gdańsk, Poland. 4 Department of Medical Informatics and Statistics 
With E‑Health Laboratory, Medical University of Lublin, 20‑954 Lublin, Poland. 
5 Department of Palliative Medicine, Poznan University of Medical Sciences, 
Poznan, Poland. 6 Zdrovit Sp.Z O.O, Piekary Śląskie, Poland. 7 Department 
of Pathobiochemistry and Interdisciplinary Applications of Ion Chromato‑
graph, Medical University of Lublin, 1 Chodźki Str., 20‑093 Lublin, Poland. 
8 European Association of Employed Community Pharmacist (EPhEU), Vienna, 
Austria. 

Received: 15 May 2023   Accepted: 29 August 2023

References
	1.	 Costa E, Giardini A, Savin M, Menditto E, Lehane E, Laosa O, Pecorelli S, 

Monaco A, Marengoni A. Interventional tools to improve medication 
adherence: review of literature. Patient Prefer Adherence. 2015;9:1303–14.

	2.	 Cutler RL, Fernandez-Llimos F, Frommer M, Benrimoj C, Garcia-Cardenas 
V. Economic impact of medication non-adherence by disease groups: a 
systematic review. BMJ Open. 2018;8(1): e016982.

	3.	 Sabate E. Adherence to long-term therapies. Geneva: World Health 
Organization; 2003.

	4.	 Brown MT, Bussell J, Dutta S, Davis K, Strong S, Mathew S. Medication 
adherence: truth and consequences. Am J Med Sci. 2016;351(4):387–99.

	5.	 Yap AF, Thirumoorthy T, Kwan YH. Medication adherence in the elderly. J 
Clin Gerontol Geriatr. 2016;7(2):64–7.

	6.	 Leporini C, De Sarro G, Russo E. Adherence to therapy and adverse drug 
reactions: is there a link? Expert Opin Drug Saf. 2014;13(Suppl 1):S41-55.

	7.	 Iuga AO, McGuire MJ. Adherence and health care costs. Risk Manag 
Healthc Policy. 2014;7:35–44.

	8.	 Kolandaivelu K, Leiden BB, O’Gara PT, Bhatt DL. Non-adherence to cardio‑
vascular medications. Eur Heart J. 2014;35(46):3267–76.

	9.	 Glovaci D, Fan W, Wong ND. Epidemiology of Diabetes Mellitus and 
Cardiovascular Disease. Curr Cardiol Rep. 2019;21(4):21.

	10.	 Healey JS, Oldgren J, Ezekowitz M, Zhu J, Pais P, Wang J, et al. Occur‑
rence of death and stroke in patients in 47 countries 1 year after pre‑
senting with atrial fibrillation: a cohort study. Lancet. 2016;388:1161–9.

	11.	 Katan M, Luft A. Global Burden of Stroke. Semin Neurol. 
2018;38(2):208–11.

	12	 Zaprutko T, Florczak-Wyspiańska J, Kopciuch D, Paczkowska A, 
Ratajczak P, Dorszewska J, Nowakowska E, Kus K. Costs of stroke 
and incidence of first diagnosis of atrial fibrillation at time of stroke. 
Neurology Ward Hospital Poznań, Poland 2018. Healthcare (Basel). 
2021;9(8):999.

	13.	 Sposato LA, Cipriano LE, Saposnik G, Ruíz Vargas E, Riccio PM, Hachinski 
V. Diagnosis of atrial fibrillation after stroke and transient ischae‑
mic attack: a systematic review and meta-analysis. Lancet Neurol. 
2015;14(4):377–87.

	14.	 Friberg L, Rosenqvist M, Lindgren A, Terént A, Norrving B, Asplund K. 
High prevalence of atrial fibrillation among patients with ischemic 
stroke. Stroke. 2014;45(9):2599–605.

	15.	 Chen Z, Venkat P, Seyfried D, Chopp M, Yan T, Chen J. Brain-heart inter‑
action: cardiac complications after stroke. Circ Res. 2017;121(4):451–68.

	16.	 Patel A, Berdunov V, Quayyum Z, King D, Knapp M, Wittenberg R. 
Estimated societal costs of stroke in the UK based on a discrete event 
simulation. Age Ageing. 2020;49(2):270–6.

	17.	 Rha JH, Koo J, Cho KH, Kim EG, Oh GS, Lee SJ, Cha JK, Oh JJ, Ham GR, 
Seo HS, Kim JS. Two-year direct medical costs of stroke in Korea: a 
multi-centre incidence-based study from hospital perspectives. Int J 
Stroke. 2013;8(3):186–92.

	18.	 Charakterystyka Produktu Leczniczego Brilique. https://​ec.​europa.​eu/​
health/​docum​ents/​commu​nity-​regis​ter/​2016/​20160​21813​3906/​anx_​
133906_​pl.​pdf. Accessed 11 Jan 2022.

	19.	 Pedretti RFE, Hansen D, Ambrosetti M, Back M, Berger T, Ferreira MC, 
Cornelissen V, Davos CH, Doehner W, de Pablo Y Zarzosa C, Frederix 
I, Greco A, Kurpas D, Michal M, Osto E, Pedersen SS, Salvador RE, 
Simonenko M, Steca P, Thompson DR, Wilhelm M, Abreu A. How to 
optimize the adherence to a guideline-directed medical therapy in the 
secondary prevention of cardiovascular diseases: a clinical consensus 
statement from the European Association of Preventive Cardiology. Eur 
J Prev Cardiol. 2023;30(2):149–66.

	20.	 Leslie KH, McCowan C, Pell JP. Adherence to cardiovascular 
medication: a review of systematic reviews. J Public Health (Oxf ). 
2019;41(1):e84–94.

	21.	 Sletvold H, Sagmo LAB, Torheim EA. Impact of pictograms on medica‑
tion adherence: a systematic literature review. Patient Educ Couns. 
2020;103(6):1095–103.

	22.	 Merks P, Świeczkowski D, Balcerzak M, Religioni U, Drelich E, Krysiński 
J, Hering D, Jaguszewski M. Patient counselling service with the use of 
pictograms as the example of pharmacist intervention to improving 
compliance and medicine safety. Cardiol J. 2021;28(6):879–86.

	23.	 Mela A, Rdzanek E, Poniatowski ŁA, Jaroszyński J, Furtak-Niczyporuk M, 
Gałązka-Sobotka M, Olejniczak D, Niewada M, Staniszewska A. Economic 
costs of cardiovascular diseases in Poland estimates for 2015–2017 Years. 
Front Pharmacol. 2020;11:1231.

	24.	 Safe Stroke Poland. Available online: https://​www.​safes​troke.​eu/​wp-​conte​
nt/​uploa​ds/​2017/​12/​SAFE_​STROKE_​POLAND.​pdf. Accessed 4 Jan 2022.

	25.	 Allemann SS, van Mil JW, Botermann L, Berger K, Griese N, Hersberger 
KE. Pharmaceutical care: the PCNE definition 2013. Int J Clin Pharm. 
2014;36(3):544–55.

	26	 van Mil JF. Definitions of Pharmaceutical Care and Related Concepts. In 
The Pharmacist Guide to Implementing Pharmaceutical Care. Cham: 
Springer; 2019.

	27.	 American Society of Hospital Pharmacy, Medication Therapy and Patient 
Care, Organization and Delivery of Services–Statements. http://​www.​
ashp.​org/​docli​brary/​bestp​racti​ces/​orgst​pharm​care.​aspx. Accessed 22 
Dec 2021.

	28.	 Religioni U. Wpływ informacji farmaceutycznej skierowanej do pacjentów 
z migotaniem przedsionków na obniżenie kosztów leczenia. Farmakoe‑
konomika Szpitalna. 2020;52(4):11–6.

	29.	 Shore S, Carey EP, Turakhia MP, Jackevicius CA, Cunningham F, Pilote 
L, et al. Adherence to dabigatran therapy and longitudinal patient 
outcomes: insights from the veterans health administration. Am Heart J. 
2014;167(6):810–7.

https://ec.europa.eu/health/documents/community-register/2016/20160218133906/anx_133906_pl.pdf
https://ec.europa.eu/health/documents/community-register/2016/20160218133906/anx_133906_pl.pdf
https://ec.europa.eu/health/documents/community-register/2016/20160218133906/anx_133906_pl.pdf
https://www.safestroke.eu/wp-content/uploads/2017/12/SAFE_STROKE_POLAND.pdf
https://www.safestroke.eu/wp-content/uploads/2017/12/SAFE_STROKE_POLAND.pdf
http://www.ashp.org/doclibrary/bestpractices/orgstpharmcare.aspx
http://www.ashp.org/doclibrary/bestpractices/orgstpharmcare.aspx


Page 9 of 9Merks et al. BMC Health Services Research          (2023) 23:962 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	30.	 Manzoor BS, Lee TA, Sharp LK, Walton SM, Galanter WL, Nutescu EA. 
Real-world adherence and persistence with direct oral anticoagulants in 
adults with atrial fibrillation. Pharmacotherapy. 2017;37(10):1221–30.

	31.	 Dunn SP, Birtcher KK, Beavers CJ, Baker WL, Brouse SD, Page RL 
2nd, Bittner V, Walsh MN. The role of the clinical pharmacist in the 
care of patients with cardiovascular disease. J Am Coll Cardiol. 
2015;66(19):2129–39.

	32.	 Mossialos E, Courtin E, Naci H, Benrimoj S, Bouvy M, Farris K, Noyce P, 
Sketris I. From, “retailers” to health care providers: Transforming the role of 
community pharmacists in chronic disease management. Health Policy. 
2015;119(5):628–39.

	33.	 Chuang LC, Sutton JD, Henderson GT. Impact of a clinical pharmacist on 
cost saving and cost avoidance in drug therapy in an intensive care unit. 
Hosp Pharm. 1994;29(3):215–8.

	34.	 Castelino RL, Bajorek BV, Chen TF. Targeting suboptimal prescribing in the 
elderly: a review of the impact of pharmacy services. Ann Pharmacother. 
2009;43(6):1096–106.

	35.	 Altowaijri A, Phillips CJ, Fitzsimmons D. A systematic review of the clini‑
cal and economic effectiveness of clinical pharmacist intervention in 
secondary prevention of cardiovascular disease. J Manag Care Pharm. 
2013;19(5):408–16.

	36.	 Swieczkowski D, Mogielnicki M, Merks P, Gruchala M, Jaguszewski M. 
Pharmaceutical services as a tool to improve outcomes in patients with 
cardiovascular diseases. Int J Cardiol. 2016;222:238–41.

	37.	 Jachimowicz JM, Gladstone JJ, Berry D, Kirkdale CL, Thornley T, Galinsky 
AD. Making medications stick: improving medication adherence by 
highlighting the personal health costs of non-compliance. Behav Public 
Policy. 2021;5(3):396–416.

	38.	 Marcum ZA, Hanlon JT, Murray MD. Improving medication adherence 
and health outcomes in older adults: an evidence-based review of rand‑
omized controlled trials. Drugs Aging. 2017;34(3):191–201.

	39.	 Ratzan S, Parker R. Introduction. In: Selden C, Zorn M, Ratzan S, Parker R, 
editors. National Library of Medicine Current Bibliographies in Medicine: 
Health Literacy. Bethesda: National Institutes of Health, U.S. Department 
of Health and Human Services; 2000.

	40.	 Sauceda J, Loya AM, Sias JJ, Taylor T, Wiebe JS, Rivera JO. Medication 
literacy in Spanish and English: Psychometric evaluation of a new assess‑
ment tool. J Am Pharm Assoc. 2012;52(6):e231–40.

	41.	 Sørensen K, Pelikan JM, Röthlin F, Ganahl K, Slonska Z, Doyle G, Fullam J, 
Kondilis B, Agrafiotis D, Uiters E, Falcon M, Mensing M, Tchamov K, van 
den Broucke S, Brand H, HLS-EU Consortium. Health literacy in Europe: 
comparative results of the European health literacy survey (HLS-EU). Eur J 
Public Health. 2015;25(6):1053–8.

	42	 Bostock S, Steptoe A. Association between low functional health 
literacy and mortality in older adults: longitudinal cohort study. BMJ. 
2012;344(mar15 3):e1602.

	43.	 Ng AWY, Chan AHS, Ho VWS. Comprehension by older people of 
medication information with or without supplementary pharmaceutical 
pictograms. Appl Ergon. 2017;58:167–75.

	44.	 Chan HK, Hassali MA. Modified labels for long-term medications: influ‑
ences on adherence, comprehension and preferences in Malaysia. Int J 
Clin Pharm. 2014;36(5):904–13.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	Patient satisfaction survey of the “Healthy Heart” pharmaceutical care service – evaluation of pharmacy labelling with pharmaceutical pictograms
	Abstract 
	Introduction 
	Material and methods 
	Results 
	Conclusions 

	Introduction
	Material and methods
	Study design
	Medication labelling system
	Setting
	Measures
	Participants and inclusion criteria
	Study length
	Procedure – recruitment and data collection
	Data management and analysis

	Results
	The characteristics of the participating pharmacies
	The characteristics of the participating patients
	Patient satisfaction with the service

	Discussion
	Limitations of the study
	Conclusions
	Acknowledgements
	References


