
Review Article

Port J Public Health 2021;39:103–118

Exploring the Policies Applied to Pharmaceutical 
Care Practice for Type 2 Diabetes over the Last 
Decade in European Community Pharmacies

Ângela Maria Vilaça Pereira de Araújo Pizarro 

a, b    Maria Rosário O. Martins 

a, b    

Jorge Almeida Simões 

a, b    
a

 Institute of Hygiene and Tropical Medicine, International Public Health and Biostatistics Unit, New University 

of Lisbon, Lisbon, Portugal; b Global Health and Tropical Medicine, Institute of Hygiene and Tropical Medicine, 

International Public Health and Biostatistics Unit, New University of Lisbon, Lisbon, Portugal

Received: November 17, 2020
Accepted: September 7, 2021
Published online: December 6, 2021

Correspondence to: 
Ângela Maria Vilaça Pereira de Araújo Pizarro, angela.pizarro @ ihmt.unl.pt

© 2021 The Author(s). Published by S. Karger AG, Basel 
on behalf of NOVA National School of Public Health

karger@karger.com
www.karger.com/pjp

DOI: 10.1159/000519498

Keywords
Type 2 diabetes mellitus · Community pharmacy services · 
Health policies · Regulatory policies

Abstract
In the last decade (2010–2020), more than half of European 
countries have improved their health policies within the pri-
mary care for type 2 diabetes mellitus. Community pharma-
cies have been and could continue to be essential actors in 
this evolution of fighting the disease by providing a set of 
pharmacotherapeutic follow-up services for the person with 
diabetes. These services, designated by the Pharmaceutical 
Group of the European Union as “diabetes management” and 
“glucose measurement”, have aimed to optimize adherence 
to therapy and improve health outcomes. However, to fol-
low the European guidelines of Good Pharmacy Practice, 
providing these services implies having a normative frame-
work or a legal basis. Thus, this study sought to analyze the 
normative and regulatory framework on which community 
pharmacies in 28 European countries were based on provid-
ing this health care over the last decade.

© 2021 The Author(s). Published by S. Karger AG, Basel 
on behalf of NOVA National School of Public Health

Explorando o enquadramento normativo para a 
prática dos cuidados farmacêuticos para diabetes 
tipo 2 nas farmácias comunitárias de 28 países 
europeus, na última década

Palavras Chave
Diabetes mellitus tipo 2 · Serviços de farmácia 
comunitária · Políticas de saúde · Regulamentação

Resumo
Na última década (2010–2020), mais da metade dos países 
europeus melhoraram as suas políticas de saúde no âm-
bito dos cuidados de saúde primários para a diabetes mel-
litus tipo 2. As farmácias comunitárias foram e poderão 
continuar a ser importantes intervenientes nesta evolução 
de combate à doença, através da disponibilização de um 
conjunto de serviços de acompanhamento farmaco-
terapêutico para a pessoa com diabetes. Serviços esses, 
designados, pelo Grupo Farmacêutico da União Europeia 
por “diabetes management” e “glucose measurement”, 
visam otimizar a adesão à terapêutica e melhorar os resul-
tados de saúde. No entanto, seguir as directrizes euro

This is an Open Access article licensed under the Creative Commons 
Attribution-NonCommercial-4.0 International License (CC BY-NC) 
(http://www.karger.com/Services/OpenAccessLicense), applicable to 
the online version of the article only. Usage and distribution for com-
mercial purposes requires written permission.



Pizarro/Martins/SimõesPort J Public Health 2021;39:103–118104
DOI: 10.1159/000519498

peias das Boas Práticas de Farmácia, para a realização 
destes serviços, implica dispor de um enquadramento 
normativo ou uma base jurídica. Assim, este estudo pro-
curou analisar o arcabouço normativo e regulamentar, 
em que as farmácias comunitárias de 28 países europeus 
assentaram, para prestar estes cuidados de saúde, duran-
te a última década. © 2021 The Author(s). 

Published by S. Karger AG, Basel

Introduction

One in eleven people worldwide has diabetes mellitus 
(DM) [1]. Most often referred to as diabetes, this is one 
of the most prevalent and uncontrolled non-communi-
cable diseases globally [1]. Statistics predicted that, in 
2040, there would be about 642 million adults with DM 
[1, 2]. The same has happened in Europe in the last de-
cade (2010–2020), i.e. 32.7 million new DM cases in 
adults, 12.8 million DM undiagnosed cases in adults, a 
prevalence of 6%, and substantial expenses for treatment 
and prevention of its complications (e.g., health educa-
tion for the general population through International Di-
abetes Federation recommendations for a healthy diet) 
[1] of about EUR 150 billion in total (EUR 4,600 per pa-
tient per year), were registered [1, 3]. The most common 
(accounting for 90% of all cases), complex and heteroge-
neous pathological condition of diabetes is type 2 diabe-
tes (T2DM) [1]. This disease is characterized by insulin 
resistance, compromising the functioning of the pancre-
as and causing the elevation of sugar levels (glucose) in 
the blood (hyperglycemia). Also, its most common diag-
nosis is based on the measurement results of blood glu-
cose levels [1–4]. Still, some authors consider that one of 
these types of monitoring – the determination of the ran-
dom/ occasional glucose – is insufficient to characterize 
diabetes [4]. Most people diagnosed with T2DM are old 
adults; still, it is increasingly detected in young people 
(i.e., children, adolescents, and young adults) due to in-
creasing obesity, physical inactivity, and inadequate diet 
[1, 2]. The most influential factors for the occurrence of 
T2DM (risk factors) are the lifestyle and behaviours 
commonly associated with urbanization [1]. In addition, 
the literature indicates that most cases of T2DM are pre-
vented through a healthy diet and regular physical activ-
ity, helping to keep blood glucose levels under control 
[1]. Despite its high and growing global burden, diabetes 
is among the five pathologies whose hospitalization can 
be reduced or avoided through better prevention or 
management [1–6]. 

The World Health Organization (WHO) has ap-
pealed to international health systems to join multidis-
ciplinary efforts to improve their annual strategic plans 
to fight diabetes. This call of action has mainly focused 
on hospitalization prevention, i.e., preventing diabetes-
related complications (e.g., non-therapy adherence) 
and ensuring the follow-up of patients living in the 
community through proximity’s assistance provided by 
health professionals assistance, such as pharmacists in 
community pharmacies [7]. This role of pharmacists is 
based on providing health care that assesses the health 
status and the progression of the disease (i.e., clinical 
outcomes and medication history), ensuring the correct 
use of the medication and the maintenance of health 
results with a tendency towards normality (reference 
values, standard range, or reference range). Hence, it is 
called “Pharmaceutical Care” (PCNE, 2013) [8–10]. 
The provision of this care, in the context of T2DM, aims 
to identify the susceptible individuals (pre-diabetes, 
i.e., people with susceptibility to develop diabetes) or 
the patients (diabetes) through a blood glucose screen-
ing and the supervision of the medications’ administra-
tion according to medical indication (posology) [8]. In 
most European countries, this care is provided through 
services, or rather two services called “glucose measure-
ment” (i.e., measuring fasting and occasionally post-
prandial plasma glucose levels) and “diabetes manage-
ment” (i.e., pharmaceutical consultation for people 
with a previous diagnosis of T2DM) (PGEU, 2019) [9–
26]. Therefore, in addition to the physician and phar-
macist, other health professionals should also be part of 
the health care team that treats T2DM patients. For ex-
ample, nurses, for their essential role in diagnosis and 
proximity to the patient; pharmacists specializing in 
clinical pharmacy or pharmacology, as specialists in 
pharmacological therapy; and also nutritionists, psy-
chologists, physiotherapists, podiatrists, among others, 
for the indication of non-pharmacological therapies 
(e.g., modifiable lifestyle habits such as diet, mental 
health, physical exercise, diabetic foot, respectively, and 
other factors that promote quality of life of patients) 
[27–31]. However, there is a lack of evidence on regula-
tions and legal bases to provide pharmacy services un-
der the guidelines for Good Pharmacy Practice in the 
last decade in Europe. So, it is crucial to evaluate the 
legal framework for these community pharmacy servic-
es’ clinical and daily practice [33–51]. Therefore, our 
study sought to analyze whether, in European coun-
tries, there are guidelines/indications for community 
pharmacies to assist people with T2DM to assess wheth-
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er it is necessary to improve policies or implement bet-
ter practices. The study included 28 countries, the UK 
and all EU countries, and was based on a literature re-
view and a questionnaire.

Methods

The elaboration of the research question of our ecological study 
was based on the methodology “Participants, Interventions, Con-
trol, Results, Study design” (PICOS) [52, 53] and is as follows: 
What is the legal framework for community pharmacy services for 
type 2 diabetes’ provision in European countries? To maximize the 
data collection, we made a dual research approach [54]. First, we 
started with a literature review (2010–2020) due to its advantages 
over other types of studies (i.e., precision, reliability, and system-
atization, a set of consistent and scientifically evident data and in-
formation). Then, we developed a questionnaire to be sent to the 
entities representing community pharmacies in each country to 
help us fill in some information that the authors might not have 
understood so well in the results of the literature review.

Literature Review
The literature review followed two research paths: path R1 – 

data collected from Google Scholar, PubMed, and IndeXed data-
base; and path R2 – data collected from European and global health 
reports, among other health documents from international repos-
itories (example, pharmaceutical legislation) and health statistics. 
R1 and R2 included the studies with the research question’s de-
scriptors in all possible designations for the term “pharmaceutical 
care OR pharmacy services” (in English) and without a defined 
time interval. On the other hand, we used the time interval 2010 to 
2020 for the descriptors listed in online supplementary Table S0 
(see www.karger.com/doi/10.1159/000519498 for all online suppl. 
material). Afterwards, we selected only the descriptors related to 
Europe and each EU-UK country (EU and the UK). Before this 
evaluation, the studies had to fulfil inclusion criteria. The inclusion 
criteria for R1 and R2 consisted of empirical studies related to all 
health policies and guidelines/indications for pharmaceutical care 
provision in community pharmacies related to diabetes care. They 
focused on pharmacy services’ provision for patients with DM or 
T2DM with studies available and published in indexed scientific 
databases and full-text articles with a transparent and objective 
theme effectively related to the mentioned research question. The 
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Fig. 1. Flow diagram: study selection and methodology used. PICOS, Participants, Interventions, Control, Out-
comes, Study design; DM, diabetes mellitus.
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exclusion criteria included studies involving: (i) animals; (ii) peo-
ple under 18; (iii) another type of diabetes (e.g., type 1 DM, gesta-
tional diabetes, diabetes insipidus); (iv) countries outside the EU-
UK; (v) inconclusive studies; studies without access to the full text; 
and studies related to the article’s central theme with variations 
(for example, studies in a hospital OR hospital pharmacy environ-
ment, research in clinical trials, studies in health institutions other 
than community pharmacies). After this screening, we made the 
first selection and exclusion of studies. We validated the research 
question’s elaboration criteria: participants/countries, guidelines/
protocols for providing community pharmacy services for T2DM 
(PS-T2DM), and health systems’ intervention in terms of compli-
ance, accordingly; and then. We analyzed the full texts which were 
more relevant using the same criteria to determine their inclusion 
eligibility in the review. Next, we tracked the data collected follow-
ing the abovementioned research routes, R1 and R2, and excluded 
repeated studies. The third part of the systematic review was the 
study quality evaluation. Next, we tracked the data collected fol-
lowing the abovementioned research routes, R1 and R2, and ex-
cluded repeated studies. Thus, the third part of the systematic re-
view was the study quality evaluation. The next step was to do a 
checklist of criteria which included an intervention variable (expo-
sure) related to the legal framework for pharmaceutical care ser-
vices for T2DM (i.e., regulation, policies, and guidelines, indica-
tions, norms, protocols), available in all EU-UK countries, a con-
trol variable. The second evaluation followed another checklist 
based on PRISMA statement® methodology – Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses [55], which con-
tained the study eligibility criteria. This analysis ended with a third 
assessment of the study quality, but only of R1. It consisted of an 
evaluation of resources through a bias assessment tool called ROB-
INS-I [56]. The study analysis was predominantly interpretative 
and qualitative with a comparative approach between the eligible 
countries (EU-UK) and the two related pharmacy services, whose 
designation was based on PGEU terminology [8] – blood glucose 
measurement (PS-T2DM-BGM) and diabetes management (PS-
T2DM-DM). Also, the final set of studies chosen described the 
pharmaceutical services applicable to T2DM and related to DM, 
varying from country to country and, therefore, differing in terms 
of sociodemographic context – a criterion not considered as a vari-
able. The flowchart (shown in Fig. 1) illustrates the dynamics of 
identifying studies and selecting them for analysis, according to 
the PRISMA statement® methodology. Lastly, we systematized 
this information in tables and figures presented in the main text 
and supplementary material.

Questionnaire
Subsequently, we developed an electronic questionnaire via 

Google®, validated according to Boparai et al. [57], and pre-tested 
it (i.e., with the participation of three community pharmacists from 
three different EU-UK countries: Portugal, Sweden and United 
Kingdom). The questionnaire’s content had the same purpose as 
the literature review, i.e., the analysis of the legal framework and its 
principles and objectives for the practice of PS-T2DM implement-
ed until then (2020) in each EU-UK country. We sent the question-
naire to the official entities representing the community pharmacy 
sector in each country and received their responses within four 
weeks. The collected data were analyzed using descriptive statistics, 
and we compared the mean responses of the group using t-tests 
[57–60]. Finally, we systematized this information in a table.

Results

The sources of the study results were:
1.	 The literature review of 35 scientific articles that we 

collected from scientific databases (R1);
2.	 The literature review of 33 documents found on the 

official national and European websites (i.e., legisla-
tion, guidelines, regulations, and recommendations), 
in English (R2) (shown in Fig. 1, Table 1, and online 
suppl. Table S1);

3.	 The electronic questionnaire (shown in online suppl. 
Table S2).

Literature Review
The literature review took the two paths of research, 

i.e., R1 and R2. First, we characterized the R1’s studies 
with the ROBINS-I tool [56] (shown in online suppl. Ta-
ble S1 and online suppl. Fig. S1). Then, we explored 31 of 
these studies (shown in Table 1), according to the pre-
established selection criteria (shown in Tables 2 and 3). 
Thus, we observed that 20 of these studies had relevant 
data to answer our research question; and the most men-
tioned theme in the studies was “pharmaceutical care” (17 
studies).

Questionnaire
Eighteen countries (of the 28 European countries) re-

plied to the questionnaire, and their answers are shown 
in online supplementary Table S2. 

International Comparison
We collected information about two main themes: the 

health policies developed and implemented to reduce the 
burden of DM – obtained in 26 countries (shown in Table 
2) –, and the legal framework for the practice of pharma-
cy services for T2DM (PS-T2DM) – gotten in 20 of those 
countries (shown in Table 3). Thus, we could observe that 
European countries have established plans to reduce the 
diabetes burden and adopted evidence-based objectives 
and principles to provide some pharmacy services in 
community pharmacies (PS-T2DM) under international 
rules, i.e., the Good Pharmacy Practices, the Clinical 
Guidelines for Chronic Conditions in the EU, the WHO 
Mixed Guidelines International Pharmaceutical Federa-
tion [9–26, 36], and the General Data Protection Regula-
tion [37]. Then, we profiled each European country ac-
cording to a set of characteristics of a target country (i.e., 
a country that is an example of reasonable pharmaceuti-
cal practice in diabetes [7]), and we compared countries 
between them. The points of comparison included the 
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existence of operational policies/strategies/action plans 
for DM; national diabetes registry; guidelines/protocols/
standards for diabetes included in action plans; and pro-
cedures regarding the patients’ referral from primary to 
advanced care (secondary and tertiary care) (shown in 
Table 2). Then, we made two more comparative analyses 
as follows.

Health Policies for DM Prevention and Management 
The first analysis was based on the perception of 

health policies for diabetes and their regulations (shown 
in Table 2, Fig. 2, and Table 3 of the supplementary ma-
terial). As a result, we concluded that the UK, Slovenia, 

Slovakia, Finland, and Cyprus showed a regulatory 
framework for preventing and managing diabetes iden-
tical to the target country. In detail, we observed that: 
(i) 25 countries implemented action plans to minimize 
the burden of DM, and in 13 of them there was a na-
tional registry of DM cases; (ii) 20 countries had estab-
lished guidelines, protocols, and standards for DM 
management, 14 of them implemented these rules  
thoroughly; and (iii) 19 countries followed guidelines 
and protocols for a medical referral from primary to a 
higher level of care, 13 of them implemented these rules 
entirely.

Table 1. Characteristics of included studies using the search way R1

First author [Ref.], year Region: Region/Country Setting Type of PS Type of DM Risk of 
bias

Ahlqvist [32], 2018 Europe HC/chronic diseases Not applicable T1DM, T2DM 1
Al-Lawati [13], 2017 Not Europe HC/chronic diseases Not applicable DM 1
Allemann [8], 2013 Europe HC/ PC PS not specified DM 2
Andreassen [62], 2016 Europe: UK HC/ PC PS not specified T2DM 1
Ayadurai [63], 2016 Europe, not Europe HC/ PC PS: PS-T2DM T2DM 2
Ayorinde [64], 2016 Europe, not Europe HC/ PC PS not specified DM 1
Babar [25], 2018 Europe, not Europe HC/ PC PS not specified DM 4
Cavaco [24], 2010 EU HC/ PC PS: PS-T2DM-DM DM 3
Ewen [18], 2017 Europe, not Europe HC Not applicable DM 2
Garattini [40], 2020 Europe HC/ PC PS not specified Not specified 1
Gmeiner [65], 2017 Europe: Slovenia HC/ PC PS not specified Not specified 2
Köberlein-Neu [27], 2016 Europe: Germany HC/ PC Not applicable Not specified 1
Langer [66], 2018 Europe: Austria HC/ PC PS not specified Not specified 4
Lemmens-Gruber [67], 2012 Europe: Austria HC Not applicable T1DM, T2DM 1
Lowrie [68], 2012 Europe: UK HC/ PC Not applicable Not specified 4
Martinez [23], 2011 Europe: Spain HC/ PC Not applicable Not specified 1
Martins [69], 2013 Europe: Portugal HC/ PC PS: PS-T2DM DM 4
Martins [70], 2015 Europe HC/ PC PS not specified DM 1
Morton [71], 2015 Europe: UK HC/ PC PS not specified Not specified 3
Moullin [26], 2013 Europe HC/ PC PS not specified Not specified 1
Nachtigal [72], 2017 Europe: Czech Republic HC/ PC PS not specified Not specified 2
Patcheva [42], 2012 Europe: EU HC/ PC PS not specified Not specified 4
Pizarro [21], 2020 Europe: EU HC/ PC PS: PS-T2DM DM, T2DM 2
Schneider [49], 2011 Not Europe HC/ PC PS not specified Not specified 0
Smits [35], 2016 Europe, not Europe HC/ PC Not specified Not specified 1
Taylor [73], 2012 Europe: UK HC/ PC PS not specified Not specified 2
Twigg [28], 2013 Europe: UK HC/ PC PS: PS-T2DM DM, T2DM 2
Twigg [74], 2015 Europe: UK HC/ PC PS: PS-T2DM DM, T2DM 4
Unhurian [38], 2018 Europe HC/ PC PS not specified Not specified 2
Van Geffen [75], 2011 Europe: Netherlands HC/ PC PS not specified Not specified 1
Wirth [76], 2010 Europe: Malta HC/ PC PS not specified DM 3

D, domain. Risk of bias assessment – 0: no information; 1: low; 2: moderate; 3: serious; 4: critical. T1DM, type 1 diabetes mellitus. T2DM, 
type 2 diabetes mellitus; DM, diabetes mellitus; PS-T2DM, Pharmacy services for type 2 diabetes mellitus; HC, health care; PC, pharmaceutical 
care; PS, community pharmacy services.
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Legal Framework for PS-T2DM Provision in EU-UK 
Community Pharmacies
Then, we refined our research, analyzing the legal 

framework of the practice of PS-T2DM: we combined the 
questionnaire’s answers with the literature review results 

obtained in R1 and R2 research paths (shown into each 
country’s profile) and compared them with the target 
country (Fig. 3, Table 3, and online suppl. Tables S3, S4, 
S5, S6 and S7). As a result, we obtained coherent data 
from 20 countries. Even if 18 countries had referred to 

Table 2. Country profiles: legal framework (policies and guidelines) for diabetes mellitus’ prevention and management in EU-UK

1. Policies 2. Guidelines

1.1. Are there any 
operational
policy/ strategy/ 
action
plans for diabetes 
mellitus? [44, 61]

1.2. Is there any 
national
diabetes mellitus 
registry? [61]

2.1. Are there any national guidelines/proto-
cols/standards for diabetes mellitus? If yes, 
describe them as “available and fully or par-
tially implemented”. [44, 61]

2.2. Are there any standard criteria
for referring people with diabetes mellitus
from primary care to a higher level of care 
(advanced care)? If yes, describe them as 
“available and fully or partially implement-
ed”. [44, 61]

Austria no no Available and partially implemented Available and partially implemented
Belgium yes no Available and fully implemented Available and fully implemented
Bulgaria yes no Available and fully implemented Available and fully implemented
C. Republic yes no Available and fully implemented Available and fully implemented
Croatia yes yes NDA NDA
Cyprus yes yes Available and fully implemented Available and fully implemented
Denmark yes yes Available and partially implemented Available and partially implemented
Estonia no no Available and fully implemented Available and fully implemented
Finland yes yes Available and fully implemented Available and fully implemented
France yes no NDA NDA
Germany yes yes Available and partially implemented Available and partially implemented
Greece yes no NDA NDA
Hungary yes no NDA NDA
Ireland yes no Available and fully implemented Available and partially implemented
Italy yes no Available and partially implemented Available and fully implemented
Latvia yes yes NDA NDA
Lithuania yes no Available and fully implemented Available and fully Implemented
Luxembourg NDA NDA NDA NDA
Malta yes yes NDA Available and partially Implemented
Netherlands yes no Available and fully Implemented NDA
Poland yes no NDA NDA
Portugal yes yes Available and partially implemented Available and partially implemented
Romania yes yes Available and partially implemented Available and fully implemented
Slovakia yes yes Available and fully implemented Available and fully implemented
Slovenia yes yes Available and fully implemented Available and fully implemented
Spain yes no Available and fully implemented Available and fully implemented
Sweden yes yes Available and fully implemented NDA
U. Kingdom yes yes Available and fully implemented Available and fully Implemented

EU-UK, European Union countries (N = 27) and the United Kingdom; NDA, no data available (country reported “do not know” OR “Not 
available,” OR available data was not found according with our study criteria, OR country did not answer), [a] Information based on 
questionnaire; Respondents of questionnaire: Belgian Pharmaceutical Association (Belgium), Bulgarian Pharmaceutical Union (Bulgaria), 
Croatian Chamber of Pharmacists (Croatia), The Association of Danish Pharmacies (Denmark), Estonian Pharmacies Association(Estonia), 
Association of Finnish Pharmacies (Finland), Federal Union of German Pharmacists Association (Germany), Panhellenic Pharmaceutical 
Association (Greece), Hungarian Chamber of Pharmacists (Hungary), Irish Pharmacy Union (Ireland), Latvian Pharmacy Owners Association 
(Latvia), Malta Chamber of Pharmacists (Malta), Portuguese Royal Pharmaceutical Society (a Community Pharmacist working in a Portuguese 
Community Pharmacy) (Portugal), Slovak Chamber of Pharmacists (Slovakia), General Council of Spanish Pharmacists (Spain), Swedish 
Pharmacy Association (a Community Pharmacist) (Sweden), Royal Dutch Pharmaceutical Association (The Netherlands), General 
Pharmaceutical Council (a Community Pharmacist) (UK, Cambridge).
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implementing the “glucose measurement” service (PS-
T2DM-BGM), only Hungary and Portugal had close re-
sults to the target country (shown in online suppl. Fig. S2 
and Table S5). We also observed that 16 of those countries 
implemented “diabetes management” service (PS-T2DM-
DM), but only Belgium and Denmark showed the target 
country’s closest profile (shown in online suppl. Fig. S3 
and Table S6). 

Table 3 shows the country’s profile characterization 
according to the following points:

Guidelines and Protocols to Guide the PS-T2DM Provi-
sion in EU-UK. Hungary, Ireland, Portugal, and The 
Netherlands reported following established guidelines 
and protocols for both PS-T2DM’s provision, and Hun-
gary and Slovenia reported having available legislation to 
support that.

Registration and Access to Patient Health Data during 
the Provision of PS-T2DM. Some countries reported that 

patient health data was collected during the provision of 
the pharmacy service (e.g., the values of blood pressure, 
total cholesterol, blood glucose, or the name of a new pre-
scription drug). They also detailed that this data is record-
ed using information technologies according to the GDPR 
[37, 78]: Belgium, Denmark, Germany, Ireland, The Neth-
erlands, Portugal, and Slovakia made this data registration 
on a computer (Note: Germany and Portugal also report-
ed to make the data registration in a notebook); Estonia, 
Finland, Hungary, and Malta recorded data in a digital 
platform/ application designed for that purpose; and Fin-
land recorded data in the public health system platform. 
Furthermore, in The Netherlands, the “diabetes manage-
ment” service could be face-to-face consultation or a dig-
ital consultation; and in Belgium this service could be a 
provided by a reference pharmacist.  Besides, in seven 
countries, the pharmacist was the only health profession-
al or pharmacy worker who can access the PS-T2DM-DM 
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Fig. 2. Country profiles: legal framework (policies and guidelines) 
for diabetes mellitus’ prevention and management in European 
countries. Policies corresponding to Question 1.1. of Table 2; DM 
National Registration corresponding to Question 1.2. of Table 2; 

Guidelines corresponding to Question 2.1. of Table 2; Referring 
corresponding to Question 2.2. of Table 2. Although included in 
the analysis, we excluded 2 countries that had no results: Austria 
and Luxembourg. Goal Country: “target country.”
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data. In Belgium, Germany, The Netherlands, and Portu-
gal, patients also.

Glucose Measurement in Both PS-T2DM: Materials, 
Methods and Techniques. Eleven countries reported us-
ing glucometers, to monitoring the glycaemia levels: 
eleven countries reported it for the for PS-T2DM-BGM 
provision and six countries for PS-T2DM-DM. We also 
observed: some different methods to provide PS-T2DM 
between countries, whose common denominator was 
always a counselling service, such as detailed by Bel-
gium, Croatia, Denmark, The Netherlands, and Spain; 
some different places where the service occurred, such 
as a “consultation room” at the pharmacy to provide 
both PS-T2DM was mentioned by eight countries, to 
provide PS-T2DM-BGM reported by Estonia and Lat-
via and to provide PS-T2DM-DM reported by Belgium 

(i.e., characterized as counselling medication adher-
ence service).

PS-T2DM Providers. Pharmacists have been the most 
common Pharmaceutical Care providers, as observed in 
15 countries. In some cases, these pharmacist have to be  
pharmacy services’ specialists (Estonia, Finland, Hunga-
ry, and The Netherlands), mainly to provide PS-T2DM-
DM. In other cases, the PS-T2DM-BGM (blood glucose 
measurement with glucometer) could be provided by 
nurses (Finland) and pharmacy technicians (Germany 
and Portugal), even though they were delegated by the 
pharmacist.

Funding Models for PS-T2DM’s Provision. The provid-
er is paid through a salary bonus in four countries: Bel-
gium, Germany, Latvia, and Malta. On the other hand, the 
PS-T2DM-DM service directly costs the patient in five 
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Fig. 3. International comparison: legal framework for PS-T2DM 
practice in European countries. The criteria were as follows: Poli-
cies corresponding to Question 1.1. of Table 3; Legislation corre-
sponding to Question 1.2.; Guidelines corresponding to Question 
2.1; Patient Data Registration corresponding to Question 3.1.; Pa-
tient Data Access corresponding to Question 3.2.; Methods cor-
responding to Question 4.1.; Local of the PS-T2DM’s Provision 

corresponding to Question 4.2.; PS-T2DM’s PROVIDER corre-
sponding to Question 5.; Bonus corresponding to Question 6.1.; 
PS-T2DM’s Reimbursement corresponding to Question 6.2.; Pa-
tient corresponding to Question 6.3. Eight countries were exclud-
ed from this figure because they did not report or did not find 
valid information according to our criteria – Bulgaria, Cyprus, 
France, Italy, Lithuania, Luxembourg, Poland, and Romania.
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countries (Belgium, Croatia, Greece, Spain and Portugal). 
Still, only Belgium has stated that it has a reimbursement 
policy for both PS -T2DM.

Discussion

Over the past decade, some European health systems 
have recognized the value of pharmaceutical care to im-
prove the T2DM patient’s health and quality of life, in-
cluding this type of care patient-centred in their primary 
health care programs [8, 36, 79, 80]. 

Twenty-six of these countries evidenced national plans 
for the prevention of diabetes. Also, five of these countries 
were shown to be an example to follow because of their 
robust regulatory, normative, legal, political, and organi-
zational structure related to the PS-T2DM provision: UK, 
Slovenia, Slovakia, Finland, and Cyprus (shown in Table 

3 and Figure 4). However, this does not rule out the hy-
pothesis that countries excluded from these results have 
appropriate DM regulations or PS-T2DM. 

On the one hand, we classified 19 countries as candi-
dates to be a target country, and we concluded that the 
most relevant DM legal framework was adopted in the 
UK, Slovenia, Slovakia, Finland, and Cyprus for the first 
category (“The legal framework for DM prevention and 
management”). Moreover, Belgium was the closest coun-
try to be a candidate pattern of a legal framework for the 
second category (“the legal framework for DM pharmacy 
services’ provision”). On the other hand, when we gath-
ered the results of these two categories, we could observe  
that, in general terms, the countries or group of countries 
with the most corresponding criteria to target country 
were Belgium, Slovakia and Denmark, and Finland, Por-
tugal and The Netherlands (shown in Fig. 5). Also, in a 
particular approach, the countries that matched better 
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the target country in the different criteria of both catego-
ries were: (a) Denmark, Germany, Portugal, and Slovakia 
– for the implementation of policies for the diabetes erad-
ication, including T2DM; Belgium, Estonia, and Spain – 
for the performance of the guidelines, protocols and in-
dications for the diabetes care in community, including 
the T2DM; Estonia, Slovakia, Finland, The Netherlands, 
Ireland, Denmark, Portugal, Hungary, and Malta – for 
the patients’ health data access compliance with rules; Es-
tonia, Slovakia, Finland, The Netherlands, Ireland, Den-
mark, Portugal, Hungary, Malta, Belgium, and Germany 
– for the outcomes “monitoring” according to good phar-
macy practices; Estonia, Slovakia, Finland, Netherlands, 
Ireland, Denmark, Portugal, Hungary, Malta, Belgium, 
Germany, Latvia, Greece, Croatia, and Spain – for the 

multidisciplinary patient follow-up and counselling; and 
Belgium – for the sustainability of the PS-T2DM provi-
sion system and process.

Besides, two different themes attracted our atten-
tion: the use of new information technologies (IT) for 
data sharing in community pharmacies and the remu-
neration of the pharmaceutical care service’s - because 
only  around half of the countries reported having the 
habit of electronically recording data and this lack of IT 
use could have avoided more rigorous monitoring of 
health outcomes, i.e. follow-up over the time of a range 
of glycemic values [87]. In addition, in some countries, 
access to this data was allowed for interested parties 
other than health professionals or patients, such as 
health insurers. This issue is ethically questionable in 
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terms of confidentiality and misuse of data [37, 78]. For 
the second theme, we found that the PS-T2DM provid-
er was paid as a salary bonus in some European coun-
tries, however, this was not the case in most of them. To 
prove the importance of these topics, it will be essential 
to estimate how to reasonably pay the provider, and not 
just demonstrate the benefits of the services or prove 
that it is an economic activity. Furthermore, in line with 
the cost-effectiveness of providing PS-T2DM, we also 
find that “automatic” counselling (i.e., without the in-
tervention of community pharmacists, as they only dis-
pense prescription drugs) is less attractive to pharma-
cists because it would neglect their knowledge and skills 
and the patients lost information about their treatment, 
and the health system would waste the investment in 
qualified human resources.

Therefore, to help European healthcare systems fight 
T2DM and DM, we made three recommendations, which 
are presented below. The first one was the need to legally 
establish pharmacies as a primary point of contact be-
tween patients and the health system and the pharmacist 
as the responsible person for monitoring health outcomes 
and adherence to therapy. Second, another challenge is 
related to equip community pharmacies with informa-
tion technology devices and other tools to help achieve 
and improve the performance of the first challenge, ac-
cording to the GDPR [37, 78]. And the  final challenge, 
imperative for WHO and already achieved in very few 
European countries, is to encourage the long-term rela-
tionship between the health care team’s professionals 
(and their institutions) who follow the T2DM patient’s 
treatment, giving them conditions for sharing data and 
discussing health outcomes to refer the patient to a high-
er health care level.

However, for all these proposals be achieved, it is nec-
essary to consider so the health financing models avail-
able to each country as the identity of each stakeholder 
involved. For example, in some countries, such as Portu-
gal, where a single National Health Service (a public ser-
vice) is involved, this cost-effective decision is more eas-
ily debatable than in a multiple payer system that inte-
grates, for example, health insurance companies (e.g., 
Switzerland [81]). This set of common interests must 
have an essential pillar, that is, a regulatory, institutional, 
and relationship framework between health professionals 
who manage the patient core outcome set created within 
the scope of the health system to answer the health needs 
of each country, that is, it must have the aforementioned 
legal framework [82].

Limitations
The heterogeneity of some studies’ information and 

the data loss (either in electronic search engines or in 
questionnaires) could be the biggest limitation. A specif-
ic reason could be the complex search for a single termi-
nology or a uniform name for the term “pharmaceutical 
care” and the term “pharmacy service.” In addition, as an 
ecological study, we subjected the study to some bias. The 
main risk of bias was not controlling all confounding fac-
tors, deciding between two studies with different results, 
qualifying all research sources, and dissociating T2DM 
from other types of diabetes in the same document. This 
last obstacle was due to the generalization of the concept 
of diabetes in the literature when the study was related, 
for example, to type 2, type 1, gestational diabetes, or dia-
betes insipidus. Regarding the questionnaire, the re-
sponse rate in the countries was 64% (N = 18). This result 
may represent a risk of non-response bias. Furthermore, 
the lack of incentive for research or response and a non-
individual approach (i.e., to a representative or spokes-
person for the reporting entity) could cause it. In addi-
tion, all questions in the questionnaire focused on a stan-
dard model of PS-T2DM and not a specific model for the 
community pharmacies’ setting of each country; and 
some of the responses to the questionnaire were labelled 
“No data available,” “I do not know” OR “Not available.” 
These two facts may have compromised the precision of 
the country comparison results regarding the “target 
country” or EU-UK average expectations.

Conclusion

In the last decade, more than half of European coun-
tries have recognized the pharmaceutical care provided 
by pharmacists at community pharmacies as an indis-
pensable tool to help health systems reduce the burden of 
diabetes. The “diabetes management” and the “glucose 
measurement” services were implemented for this pur-
pose, but there is little evidence about their practice’s legal 
framework. To respond to this gap, we observed that each 
European country adopted its strategies to implement 
pharmacy services. Some countries stood out for having 
a robust and well-established normative and regulatory 
framework, i.e. Belgium, Denmark, Portugal, Slovakia, 
and The Netherlands. However, even in these countries, 
there was less evidence about: the principles, objectives, 
methodologies, and guidelines for the execution of ser-
vices; the multidisciplinary nature of the health team that 
treats/follows-up patients with T2DM; the cost-effective-
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ness of these services; and the use of information tech-
nologies for recording and sharing health data. This in-
formation will be essential if the main objective of Euro-
pean community pharmacies is to plan, validate, maintain, 
or integrate the primary care network in the distinguished 
rule to monitor chronic and acute patients living in the 
community and consequently help improve the sustain-
ability of the health systems.
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