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Preface to “Competences for Pharmacy Education and
Practice in Europe”

One of the main aspirations of the European Union (EU) is the development of a pan-European
health system in all member states, with unhindered access to quality care. The PHAR-QA “Quality
Assurance in European Pharmacy Education and Training” project explored the realities surrounding this
idea in the area of pharmacy. This book assembles a series of papers, already published in the journal
“Pharmacy”, that describe the project: its origins, design, implementation, results, interpretation, and
perspectives.

Prelude

The papers assembled in the prelude describe the existing problems and, hence, the need for the
PHAR-QA project.

A first paper looked at the heterogeneity in pharmacy education in the EU. EU directives assume
that the harmonisation of pharmacy education across the EU provides the basis for the mutual recognition
of diplomas—and, beyond that, for the harmonisation of quality healthcare in the EU. However, a study
by the European Association of Faculties of Pharmacy (EAFP) in 1994 showed that there was a large
variability in the course content. In 2011, a precursor of PHAR-QA, the PHARMINE “Pharmacy
Education in Europe” project, investigated whether the variability had decreased, using a methodology
similar to that used by the EAFP in 1994. Information from across all EU countries on the number of
contact hours in specific subject areas in 1994 and 2011 was compared. The results showed that there had
been no increase in the harmonisation of the course content over the 17 year period.

A second paper looked at what already existed in terms of quality assurance and competence
training in pharmacy education and training in several EU states. The PHAR-QA consortium analysed
quality assurance (and degree accreditation systems) in 10 EU countries and looked at how far such
systems have evolved from a “resources and curriculum” basis towards a “competences” basis. It was
found that quality assurance was based primarily on resources and management, not on competences.
Furthermore, the systems were national, not pan-European. Rather than checking whether pharmacists
throughout the EU have the same competences to fulfil their present and future tasks, the quality
assurance systems and the accompanying measures for degree accreditation evaluated curriculum
structure (number of contact hours in specific subject areas, etc.) and resources (length of the course, etc.).

On this basis, PHAR-QA set out to produce a European series of competences for pharmacy
education and training that could be used for the harmonisation of the pharmacy degree courses and
pharmacy practice.

Design, implementation, and results of the two rounds of the PHAR-QA study

The third, “methodological” paper was descriptive, outlining how PHAR-QA would define
competences and establish a quality assurance system based on them. This paper also considered the
various stakeholders, such as staff and students of EU departments. It was considered that the final stake
holder is the European patient who would benefit from better pharmaceutical services with better
medications and pharmaceutical care.

The fourth paper set out the goals of the PHAR-QA project for the production of a European
framework for a quality assurance system based on competences for pharmacy practice. The PHAR-QA
framework is intended to be European, consultative, and encompassing the various aspects of pharmacy
practice. In the first PHAR-QA round, using the proposals for competences produced by our previous
PHARMINE project together with those of other sources, three university professors of pharmacy
(Authors 2 through 4) produced a list of three major competency domains that reflect the activities of the
practitioners: Patient Care Competences, Personal Competences and Management, and Organizational
Structure Competences. Each domain was subdivided into nine, nine, and eight competencies,
respectively, for a total of 27 major competencies that were further subdivided into an average of five
supporting competences per major competence, giving a total of 140 proposals for competences for
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pharmacy practice. The 27 major competences and 140 proposals were ranked by an expert panel of seven
university professors of pharmacy (Authors 5 through 11). The panel also commented on the proposed
competences. On the basis of the ranks and comments, a list of 68 proposals for competences was
produced. This list was then examined by the expert panel, and a new version based on their comments
was produced. The latter process was repeated twice, using the Delphi methodology. The 68 proposals
were ranked by the pharmacy community.

The fifth paper described the results of the first PHAR-QA round of the ranking of competences
required for practice performed by EU academia, students, and practicing pharmacists. The results
showed that competences in the areas of “drug interactions”, “need for drug treatment”, and “provision
of information and service” were ranked the highest, whereas those in the areas of “ability to design and
conduct research” and “development and production of medicines” were ranked lower. For the latter two
categories, industrial pharmacists ranked them higher than the other five groups.

The sixth paper presented the results of the second European Delphi round of the ranking of
competences for pharmacy practice and compared these data to those of the first round, already
published (see fifth paper above). A comparison of the numbers of respondents, distribution by age
group, country of residence, etc., showed that, whilst the student population of respondents changed
from round 1 to 2, the populations of the professional groups (community, hospital and industrial
pharmacists, pharmacists in other occupations, and academics) were more stable. Results were given for
the consensus of ranking and the scores of ranking of 50 competences for pharmacy practice. This two-
stage, large-scale Delphi process harmonized and validated the PHAR-QA framework and provided a
sound base for the adoption by the pharmacy profession of a framework proposed by the academic
pharmacy community. The process of evaluation and validation of the ranking of competences by the
pharmacy profession is now complete, and the PHAR-QA consortium put forward a definitive PHAR-QA
framework of competences for pharmacy practice.

Interpretation of the PHAR-QA results.

A seventh paper looked at a subsection of the PHAR-QA first round data viz the opinions of 241
European academics (who provide pharmacy education) and of 258 European community pharmacists
(who apply it) on 68 competences for pharmacy practice. Academics and community pharmacy
practitioners recognized the importance of the notion of patient care competences, underlining the nature
of the pharmacist as a specialist of medicines. The survey revealed certain discrepancies. Academics
placed substantial emphasis on research, pharmaceutical technology, regulatory aspects of quality, etc.,
but these were ranked much lower by community pharmacists, who concentrated more on patient care
competences. In a sub-analysis of the data, it was evaluated how perceptions may have changed since the
1980s, and the notions of competence and pharmaceutical care were introduced. This was done by
splitting both groups into respondents <40 and >40 years of age. The results for the subgroups were
essentially statistically the same but with some different qualitative tendencies. The results were discussed
in the light of the different conceptions of the professional identity of the pharmacist.

An eighth paper studied the hospital pharmacy subsection in the PHAR-QA first round data,
looking at the way in which hospital pharmacists rank the fundamental competences for pharmacy
practice. European hospital pharmacists (n = 152) ranked 68 competences for pharmacy practice of two
types (personal and patient care), arranged into 13 clusters. The results were compared to those obtained
from community pharmacists (n = 258). Generally, hospital and community pharmacists ranked
competences in a similar way. Nevertheless, differences were detected. The higher focus of hospital
pharmacists on knowledge of the different areas of science as well as on laboratory tests reflected the idea
of a hospital pharmacy specialization. The difference was also visible in the field of drug production. This
is a necessary competence in hospitals with requests for drugs for rare diseases, as well as pediatric and
oncologic drugs. Hospital pharmacists gave entrepreneurship a lower score and cost-effectiveness a
higher one than community pharmacists. This reflects the reality of the pharmacy practice where
community pharmacists have to act as entrepreneurs, and hospital pharmacists are managers staying
within drug budgets.
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A ninth paper looked at the way in which the industrial pharmacist subsection of the PHAR-QA
first round data ranked the fundamental competences for pharmacy practice. As in the two previous
papers, European industrial pharmacists (n = 135) ranked 68 competences for practice, arranged into 13
clusters of two types (personal and patient care). The results showed that, compared to community
pharmacists (n = 258), industrial pharmacists ranked competences centering on research and development
and production of drugs higher, and those centering on patient care lower. Competences centering on
values, communication skills, etc. were ranked similarly by the two groups of pharmacists.

In a tenth paper, the results for European students (n = 370) were compared to those for academics
(n = 241) and community pharmacists (n = 258). The ranking of the 68 competences by all three groups
were similar. This was especially true for the comparison between students and community pharmacists
concerning patient care competences, suggesting that students have a good idea of their future profession.
A comparison of first and fifth (final) year students showed more awareness of patient care competences
in the final year students. Differences did exist, however, between students and community pharmacists.
Students—like academics—ranked competences concerned with industrial pharmacy and the quality
aspects of preparing drugs, as well as scientific fundamentals of pharmacy practice well above the
rankings of community pharmacists. There were no substantial differences amongst the rankings of
students from different countries, although some countries have more “medicinal” courses than others.
This is, to our knowledge, the first paper to look at how, within a healthcare sectoral profession such as
pharmacy, the views on the relative importance of different competences for practice of those educating
the future professionals and their students compare to the views of working professionals.

In an eleventh paper, we asked the question as to whether university education influences more
than practice the ranking of the importance of competences for practice by community pharmacists
coming from different educational backgrounds. We carried out a sub-analysis of the ranking of 68
competences for pharmacy practice in seven countries with different pharmacy education systems in
terms of the relative importance of the subject areas of chemical and medicinal sciences. The ranking was
very similar in the seven countries, suggesting that the evaluation of competences for practice is based
more on the professional experience than on prior university education. There were some differences
though, for instance in research-related competence, and these may be influenced by education.

Jeffrey Atkinson

University of Lorraine
Pharmacolor Consultants Nancy
France

Special Issue Editor
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Abstract: The 1985 European Economic Community (EEC) directive on the sectoral profession of
pharmacy assumed that the comparability of pharmacy education across Europe could provide a
basis for the mutual recognition of diplomas. A study by the European Association of Faculties of
Pharmacy (EAFP) in 1994 showed, however, that there was large variability in course content. The
2011 PHARMINE study investigated whether such variability had decreased. Information from
across the EU countries on the number of contact hours in specific subject areas was compared for the
years of 1994 and 2011. Data was obtained from the original 1994 Bourlioux/EAFP study and the 2011
PHARMINE survey. As the latter was based on the 1994 survey, the questions and categories were
similar. Results show that there has not been a fall in the variability of course content. Furthermore,
EU pharmacy courses have become more “clinical” with an increase in contact hours in the subject
area of medicinal sciences.

Keywords: pharmacy; education; clinical; policy; EU

1. Introduction

Pharmacy education and practice in the EU are under the auspices of the directive on sectoral
professions that aims at bringing education in line with practice, and ensuring that education
throughout the EU is harmonized leading to mutual recognition of diplomas by member states.

The 1985 European Economic Community directive [1] pertained to “the coordination of
provisions laid down by law, regulation or administrative action in respect of certain activities in the
field of pharmacy” and this “ ... with a view to achieving mutual recognition of diplomas”. The
1985 directive set out the organizational aspects of pharmacy studies (overall duration, duration of
traineeship) and the subject areas of a European pharmacy degree course (see annex), this with a view
to fulfilment of the specific activities of a pharmacist in the EU, the latter also set out in the directive.

The 1985 directive stated that “the broad comparability of training courses in the Member States
enables coordination in this field to be confined to the requirement that minimum standards be
observed, thus leaving the Member States freedom of organization as regards teaching”. Thus based
on the assumption that courses in Europe were broadly comparable—with little variation in the subject
matters treated—recognition of qualifications for sectoral profession of pharmacy could be automatic.

In the early 1990s, the European Association of Faculties of Pharmacy (EAFP) [2] questioned this
assumption. P. Bourlioux and others from the EAFP surveyed pharmacy courses in the 11 European
Economic Community member states (Belgium, Denmark, France, Germany, Greece, Ireland, Italy,
The Netherlands, Portugal, Spain, and the United Kingdom) with pharmacy faculties [3]. They found
that although globally the emphasis was on chemical sciences (CHEMSCI), there was wide variation
in contact hours in other subjects, for example, medicinal sciences (MEDISCI).

In 2011, the PHARMINE (PHARMacy Education IN Europe) EU-funded project [4] in preparation
of the 2013 revision of the European directive [5], revisited this problem to see whether the variability
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in contact hours in specific subject areas had diminished over the previous decades. Using the
methodology of the 1994 Bourlioux/EAFP study, the 2011 PHARMINE study gathered data on the
contact hours in specific subject areas in the EU member states with pharmacy faculties: the 11 of the
1994 study (see above) plus the 14 countries that had joined the EU at a later date (Austria, Bulgaria,
Czech Republic, Estonia, Finland, Hungary, Latvia, Lithuania, Malta, Poland, Rumania, Slovakia,
Slovenia, Sweden); the data were revised for this paper with the addition of those for Croatia that
joined the EU in 2013.

This paper looks secondly at whether the changes in pharmacy education with a shift towards
more clinical activities (an increase in the importance of MEDISCI) correspond to changes in policy (as
finalized in the 2013 EU directive).

2. Methods

Information from across the EU countries on the number of contact hours in specific subject
areas was compared for the years of 1994 and 2011. Data was obtained from the original 1994
Bourlioux/EAFP study and the 2011 PHARMINE survey, which is described in previous publications.
As the latter was based on the 1994 survey, the questions and categories were similar with the main
difference being that the PHARMINE survey added a topic on generic subjects.

Data on contact hours in specific subject areas (expressed as a percentage of total hours) for the
1994 Bourlioux/EAFP study were obtained from previous publications [6]. In the 2011 PHARMINE
survey [7] an electronic questionnaire was sent out to at least two faculties per country (excepting
countries with only one faculty, e.g., Estonia). The departments surveyed in the two studies were not
necessarily the same.

Work Programme 1 of the PHARMINE survey centred on the organisation of the activities of
pharmacists and professional bodies. It revealed the national background pharmaceutical situation
in each member state. Work Programme 2 gathered data on departments, their status (public or
private), and their organisation (link to a medical or science faculty ... ) and on staff and student
numbers, entry requirements, courses, and fees. Work Programme 3 looked at data on teaching and
learning methods (hours spent on lectures/tutorials/practicals/ independent project work; traineeship;
electives). The results of these three work Programmes have been published [8]. Work Programmes 5
and 6 studied the impact of the Bologna declaration and of the EU directive on pharmacy education [9],
respectively. Work Programme 6 examined quality assurance in pharmacy education in the EU [10].
(Work Programme 4 dealt with dissemination of the PHARMINE results).

Work Programme 7 looked at the contact hours in specific subject areas shown in the annex. The
subject areas were similar in the two studies with the exception of the introduction of a specific chapter
for generic subjects in the PHARMINE survey.

The results of Work Programme 7 are presented here with, firstly, separate descriptive analyses
of the 1994 and the 2011 studies to determine if there were consistent differences across all countries
in the number of hours dedicated to the topic areas. Secondly a comparison of the results of the two
studies was carried out to see if there were any differences. Thirdly results from the 2011 PHARMINE
study were analysed to see whether the subject area MEDISCI was predominant.

Statistical Analysis

As normality of distributions is unknown for the type of data presented here the
Kolmogorov-Smirnov test for deviations of distribution from normality [11] was performed. This
showed that only 7%-14% of the data showed significant deviations from normality of distribution
(results not shown), thus it was assumed that parametric tests would be robust enough [12].

Results are expressed as means + standard deviations, and coefficients of variation (%) =
((mean/standard deviation) x 100). Comparisons were made using one-way ANOVA followed
by the Tukey test for multiple comparisons [13], two-way ANOVA followed by the Holm-Sidék test
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for multiple comparisons [14], or linear regression ANOVA. Statistical analysis was performed using
GraphPad® [15] programs.

Complete data for each country can be obtained on the PHARMINE website [16]. These profiles
were written by the various members of the PHARMINE consortium (see acknowledgements). Data
were checked by the author with that available on the department website, where possible.

3. Results

Contact hours in specific subject areas in the 1994 Bourlioux/EAFP and in the 2011 PHARMINE
survey (n = 11 countries):

In the 1994 study, subject contact hours were ranked as follows: CHEMSI >> BIOLSCI > MEDISCI
> PHARMTECH >> PHYSMATH > LAWSOC (subject areas: Appendix A).

The Tukey test for multiple comparisons showed significant differences (p < 0.05) amongst
contact hours in subject areas as follows: CHEMSCI greater than the other five; MEDISCI greater
than PHYSMATH, PHARMTECH and LAWSOC; and LAWSOC smaller than all others except
PHARMTECH. Coefficients of variability were high ranging from 21 to 83% (Table 1).

In the 2011 study, subject contact hours were ranked as follows: MEDISCI > CHEMSI >>
PHARMTECH > BIOLSCI >> PHYSMATH > LAWSOC.

The Tukey test for multiple comparisons showed significant differences (p < 0.05) amongst contact
hours in subject areas as follows: CHEMSCI greater than the other six except MEDISCI; MEDISCI
greater than the other six except CHELSCI; and LAWSOC smaller than all others except GENERIC
(Table 1). Coefficients of variability were high ranging from 29 to 60%.

Table 1. Contact hours in specific subject areas (expressed as a percentage of total hours) in the
1994 Bourlioux/EAFP and in the 2011 PHARMINE survey (n = 11). See annex for explanation of
subject areas.

CHEMSCI  PHYSMATH BIOLSCI PHARMTECH MEDISCI LAWSOC

1994

Mean =+ standard deviation 33+7 8§+3 21+6 13£5 19+7 6+5

Coefficient of variation (%) 21 38 29 38 37 83
2011

Mean =+ standard deviation 26+ 11 7+2 13£5 14+5 2848 5+3

Coefficient of variation (%) 42 29 38 36 29 60

Contact hours in specific subjects in the 2011 PHARMINE survey (n = 26 countries):

Minimum and maximum percentages for CHEMSCI were 14 and 44; for PHYSMATH 2 and 11;
for BIOLSCI 2 and 24; for PHARMTECH 6 and 23; for MEDISCI 16 and 42; for LAWSOC 1 and 16; and
for GENERIC 1 and 24 (Table 2).

Ranking for mean percentages in subject areas was MEDISCI > CHEMSCI > PHARMTECH >
BIOLSCI > GENERIC > PHYSMATH > LAWSOC.

The Tukey test (columns = subject area) showed that there were significant differences in that
CHEMSCI was greater than all others except MEDSCI; MEDSCI was greater than all others except
CHEMSCI; and that PHARMTECH was greater than PHYSMATH, LAWSOC and GENERIC. Two-way
ANOVA (columns = subject area, rows = countries) showed a significant effect of subject areas but not
of countries.

There were large coefficients of variation ranging from 25% for MEDSIC to 74% for GENERIC.
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Table 2. Contact hours in specific subject areas (expressed as a percentage of total hours) in the 2011
PHARMINE survey (n = 26).

CHEMSCI PHYSMATH BIOLSCI PHARMTECH MEDISCI LAWSOC  GENERIC

Austria 44.0 2.0 22,0 14.0 16.0 0.6 1.0
Belgium 24.0 9.0 11.0 18.0 27.0 2.0 8.0
Bulgaria 31.0 7.0 11.0 13.0 24.0 7.0 7.0
Croatia 24.9 42 9.2 8.9 26.9 25 233
Czech Republic 17.0 5.0 8.0 20 19.0 13.0 16.0
Denmark 420 7.0 7.0 16.0 16.0 9.0 3.0
Estonia 21.0 40 2.0 21.0 39.0 10.0 3.0
Finland 20.0 56 25 21.9 288 15.6 56
France 17.6 95 17.9 59 420 22 5.0
Germany 39.8 45 10.9 134 283 21 38
Greece 39.3 58 14.2 82 15.9 27 14.0
Hungary 27.2 52 52 16.0 285 3.9 142
Ireland 13.6 1.1 71 183 35.5 73 7.1
Ttaly 324 72 10.4 9.1 315 48 22
Latvia 27.7 6.4 6.4 202 26.6 85 64
Lithuania 21.3 2.0 8.9 8.9 27.7 74 238
Malta 154 72 127 154 30.8 36 15.0
Netherlands 20.1 3.9 10.6 14.2 31.1 8.3 11.8
Poland 213 41 8.0 159 382 62 62
Portugal 19.6 6.8 14.6 149 322 12,0 12
Rumania 26.1 87 15.8 14.1 249 37 6.6
Slovakia 28.8 8.8 10.9 144 276 34 6.0
Slovenia 27.0 85 85 22,0 21.0 85 47
Spain 235 55 19.9 11.0 27.6 55 7.0
Sweden 18.3 13 12.8 195 215 118 5.0
United 13.6 57 239 27 239 34 6.8
Kingdom

Mean 253 64 112 15.3 274 63 82
Standard 8.6 25 54 48 68 39 6.1
deviation

Coefficient of

S 33.9 38.4 48.5 31.2 25.0 61.8 74.3
variation (%)

There was a significant inverse linear relationship between MEDSCI and CHEMSCI (CHEMSCI = —0.61 x MEDSCI
+43, R? = 0.26, p < 0.05); Figure 1.

CHEMSCI %
o

20 30 40 50
MEDISCI %

Figure 1. Linear relationship between MEDISCI and CHEMSCI (n = 26 countries).
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4. Discussion

4.1. Methodology.

In both surveys all the participants were members of the EAFP. Thus this study does not involve
randomly drawn departments. In addition the departments surveyed in the second study were not
necessarily the same as those surveyed in the first. The impact of this on results is unknown. In 1994
the European Economic Community was composed of a small number of member states most with a
large population (> 10,000,000): Belgium, France, Germany, Greece, Italy, The Netherlands, Portugal,
Spain, and the United Kingdom). In 2014 the EU has more than doubled in size as many countries
with smaller populations have joined. In larger countries there are several pharmacy departments
(> 20 in France, Germany, Spain and the UK) and national bodies fix courses. In smaller countries
there may be only one or two departments and these tend to look more towards EU organisations for
guidance on courses. Thus the contexts of the 1994 Bourlioux survey and of the PHARMINE survey
are different. Finally, Scotland represented the UK in the 1994 Bourlioux/EAFP survey, whereas as
England represented the UK in the PHARMINE study. Organisation of pharmacy education in the two
countries is not identical but similar. In most cases each member state was represented by data from a
single department, in a few cases by two departments. There was no attempt to survey a number of
departments relative to the size of the country.

The organisation of the subject areas used in the 2011 PHARMINE study was that used by the 1994
Bourlioux/EAFP survey, the latter being based on the EEC 1985 directive (see Appendix A). This allows
comparison between the two studies and evaluation of possible evolution. However, other patterns
of organisation are possible. In some faculties of pharmacy, “Pharmaceutical Sciences” contains
the core subject areas in pharmaceutical education and research. This encompasses pharmaceutical
technology, pharmacological sciences (including pharmacology-basic and clinical-pharmacokinetics,
pharmacotherapy, toxicology, i.e., all drug action and use-related subjects such as medical devices,
drugs in veterinary medicine, etc.) and social pharmacy. All the other subjects pertain strictly speaking
to biomedical sciences and are grouped in what is called “Medicinal Sciences”. In other words
anatomy, physiology, etc. are in fact “Biomedical Sciences” (not “Biomedicinal”) and the drug-related
subjects (even though they are included in medicinal sciences) are within “Pharmacological Sciences”.
In particular, for example radiochemistry may be included in CHEMSCI and pharmaceutical care
in LAWSOC.

Finally, there are also organisational differences between the EU directive 2013/55 and
modern-day pharmacy education and practice. Thus, for example, clinical chemistry (or clinical
biology) exists as an area of pharmacy practice and education in many member states but is not
included in EU directive 2013 /55.

4.2. Evolution in Subject Areas between the 1994 and 2011 Surveys

Percentages for PHYSMATH, BIOLSCI and PHARMTECH showed little change. CHEMSCI
decreased from 33% to 26%, that for BIOLSCI from 21% to 13%, and that for MEDSCI increased from
19% to 28%.

The coefficients of variation for means of hours in subject areas were similar in the two surveys.
Thus the variability between member states has not decreased since the 1990s in spite of the staff
and student exchange between countries via the Erasmus [17] and other programmes, and course
harmonization tools such as the European Credit Transfer and Accumulation System (ECTS) [18].

It could be argued that the differences (variability) among the pharmacy curricula are not
necessarily negative. Variability in educational procedures can be useful as it allows academic freedom
to try other approaches, and prevents departments from all making the same mistake.

Finally it remains to be seen if variability in pharmacy curricula is really producing significant
variability in pharmacists’ competences for practice.



Pharmacy 2014, 2, 231-243

4.3. A More “Clinical” Education and Practice in Pharmacy?

There is a shift in pharmacy education over the previous decades from courses oriented towards
CHEMSCI to those oriented towards MEDSCI. In the 1994 study MEDISCI was ranked third in number
of contact hours, far behind CHEMSCI, whereas in the 2011 study MEDSCI was ranked first.

The above change in pharmacy education to more “clinical” courses is in line with the main
changes in the directive between 1985 and 2013 and the inclusion of notions of:

(1) safe and efficacious medicinal products

(2) provision of information and advice on medicinal products ... including on their appropriate use
(3) reporting of adverse reactions of pharmaceutical products

(4) provision of personalised support for patients

(5) contribution to local or national public health campaigns

Thus the list of specific activities of a pharmacist given in the 1985/432 /EEC directive has been
extended by additions (in bold below) in the 2013/55/EU directive:

(a) preparation of the pharmaceutical form of medicinal products

(b) manufacture and testing of medicinal products

(c) testing of medicinal products in a laboratory for the testing of medicinal products

(d) storage, preservation and distribution of medicinal products at the wholesale stage

(e) supply, preparation, testing, storage, distribution and dispensing of safe and efficacious
medicinal products of the required quality in pharmacies open to the public

(f) preparation, testing, storage and dispensing of safe and efficacious medicinal products of the
required quality in hospitals

(g) provision of information and advice on medicinal products as such, including on their
appropriate use

(h) reporting of adverse reactions of pharmaceutical products to the competent authorities

(i) personalised support for patients who administer their medication

()  contribution to local or national public health campaigns

The above changes in the directive underlie a shift in the practice of pharmacy towards a more
“clinical” role with involvement of more MEDISCI elements. This ties in with the trend towards courses
with a higher MEDISCI percentage noted above.

Albeit, the linear relationship between CHEMSCI and MEDISCI (Figure 1) reveals that there are
exceptions with some countries (e.g., Austria, Denmark, Germany) giving more “chemical” courses as
judged from the relative hours dedicated to CHEMSCI and MEDISCI. This inverse relationship also
shows that alongside countries like Poland, Estonia and France with a more “clinical” course, there are
countries like Romania, Hungary and Slovenia with a “balanced” curriculum.

The change to a more “clinical” approach is not a uniquely EU phenomenon as judged by the
increase world-wide in the number of publications on, for example, “pharmaceutical care” from 1 in
1990 to 104 in 2011, with 50 citations to articles on pharmaceutical care in 1995, and 1300 in 2011.

5. Conclusions

The conclusions to this study are:

e Since the 1990s there has been no decrease in the variability in pharmacy courses amongst
departments in different countries. This raises the question of the difference between the notion
of “the broad comparability of training courses in the Member States” as outlined in the 1985 EEC
directive, and the reality of the variability of EU pharmacy education systems.
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In the EU, there has been a shift towards more “clinical” courses with a greater MEDISCI content.
This global shift from courses oriented towards chemical sciences to those oriented towards
medicinal sciences coincides with the recognition—in the latest version of the EU directive—of a

more important “clinical” role for pharmacists.

Appendix A

Table Al. Subject areas in the 1985 EEC directive together with additions in 1994 Bourlioux/EAFP
survey (non-italic) and in the 2011 PHARMINE survey (italic).

Subject Areas in Directive 85/432/EEC

Additional Subjects

1. Chemistry
(CHEMSCTI)

General and inorganic chemistry

Organic chemistry

Analytical chemistry

Pharmaceutical chemistry including analysis
of medicinal products

Medical physico-chemistry
Pharmacopeia analysis

Structure-activity relationships / drug design

2. Physics / Mathematics / Computing / Statistics
(PHYSMATH)

Physics

Mathematics / Computing / Statistics

Pharmaceutical calculations

Information technology, information technology applied to community
pharmacy, information technology applied to national healthcare
Experimental design and analysis

3. Biology / Biochemistry / Pharmacognosy
(BIOLSCI)

General and applied biochemistry (medical)
Plant and animal biology
Microbiology /Pharmacognosy

Phyto-chemistry

Mycology
Molecular biology
Genetics

4. Pharmaceutics / Technology
(PHARMTECH)

Pharmaceutical technology

Finished medicinal products

Drug disposition and

/ pharmacokinetics

Novel drug delivery systems

Pharmaceutical research and development

Drug production

Quality assurance in production

Drug / new chemical entity registration and regularization Common technical
document: pharmaceutical quality, safety pharmacology and toxicology efficacy
(preclinical and clinical studies) Ophthalmic preparations

Medical gases

Cosmetics

Management strategy in industry Economics of the pharmaceutical industry
and of research and development
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Table A1. Cont.

Subject Areas in Directive 85/432/EEC Additional Subjects

5. Medicine / Pharmacology / Toxicology

(MEDISCI)

Anatomy, physiology, medical terminology Pathology / Histology / Nutrition
Pharmacology / pharmacotherapy Haematology / Immunology
Toxicology Parasitology / Hygiene

Emergency therapy

Non-pharmacological treatment
Clinical chemistry / bio-analysis (of body fluids)
Radiochemistry

Dispensing process, drug prescription, prescription analysis (detection of
adverse effects and drug interactions)

Generic drugs

Planning, running and interpretation of the data of clinical trials
Medical devices

Orthopaedics

OTC medicines, complementary therapy

At-home support and care

Skin illness and treatment

Homeopathy

Phyto-therapy

Drugs in veterinary medicine

Pharmaceutical care, pharmaceutical therapy of illness and disease

6. Law / Social Aspects of Pharmacy
(LAWSOC)

Legislation / professional ethics Philosophy / Economics

Management / History of pharmacy
Public health

Social sciences

Forensic science

Public health / health promotion

Quality management

Epidemiology of drug use (pharmaco-epidemiology)
Economics of drug use (pharmaco-economics)

7.Generic Competences (GENERIC)

General knowledge

Academic literacy
Languages

First aid
Communication
Management
Practical skills
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Abstract: With the changes in the Bologna process and the European directive on sectoral professions,
the education and training of the pharmacists in the European Higher Education Area is moving
towards a quality system based on competences. In this paper we analyze the existing quality
assurance and accreditation systems in 10 countries and examine how far these systems have evolved
from a resources and curriculum basis towards a competences basis. This is the first step towards
the goal of the PHAR-QA project: establishment of a European quality assurance system based on
competences. Existing systems of quality assurance for pharmacy education and teaching are based
mainly on resources and management not competences. Furthermore, they are national, obligatory,
and do not recognize all the current activities of the pharmacists. The PHAR-QA system that will be
developed by the consortium of the same name will be based on competences; it will be European,
consultative, and will encompass pharmacy practice in a wide sense.

Keywords: pharmacy; education; quality assurance; competences

1. Introduction

The establishment of the European Higher Education Area has led universities to harmonize
and modernize their educational systems in order to increase mutual recognition needed for student

Pharmacy 2014, 2, 17-26 11 www.mdpi.com/journal /pharmacy
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and citizen mobility. The Bologna process is moving from programs based on content and class
hours towards programs based on competences [1]. The use of competences and credits leads
to harmonization of programs eliminating ambiguity in syllabi and clearly establishing what the
student—at the end of the program—is able to do.

All EU pharmacy degree programs follow the European Directive 2005/36 for the recognition of
qualifications for sectoral professions and are basically described in terms of content. The definition
of the programs in terms of competences is becoming necessary not only because of the changes in
the Bologna process, but also because of changes in the role of the pharmacist as defined in the new
amendment to the EU directive (see below).

In this paper, we describe the quality assurance and accreditation systems in 10 different countries.

There are several constraints on pharmacy education and training in the European Union that
necessitate the development of a new quality assurance system. The reasons for the need for a new
system stem from the different points below:

1.1. EU Directive on Sectoral Professions

The shortly to be amended [2] EU directive on sectoral professions 2005/36/EC [3] deals with the
management (5-year course duration with 6-month training period during or at the end of the course),
and knowledge and skills (the word “competence” is not used) required in pharmacy education
and training.

Knowledge and skills are developed as follows:

12
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Box 1

Course subjects (Annex V.6, 5.61)

1) Plant and animal biology

2) Physics

3) General and inorganic chemistry

(4) Organic chemistry

(5) Analytical chemistry

(6) Pharmaceutical chemistry, including analysis of medicinal products
7) and applied biochemistry (medical)

8) General and physiology; medical terminology

9) Microbiology

(10)  Pharmacology and pharmacotherapy

(11)  Pharmaceutical technology

(12)  Toxicology

(13)  Pharmacognosy

(14)  Legislation and, where appropriate, professional ethics.

Knowledge and skills (Article 44.3 of the directive)

(1) Adequate knowledge of medicines and the substances used in the manufacture of medicines;
2) Adequate knowledge of pharmaceutical technology and the physical, chemical, biological and
microbiological testing of medicinal products;

3) Adequate knowledge of the metabolism and the effects of medicinal products and of the action of toxic
substances, and of the use of medicinal products;
(4) Adequate knowledge to evaluate scientific data concerning medicines in order to be able to supply

appropriate information on the basis of this knowledge;
(5) Adequate knowledge of the legal and other requirements associated with the pursuit of pharmacy.

1.2. The European Higher Education Area

The European Higher Education Area ensures more comparable, compatible and coherent systems
of higher education in Europe, building on the principles announced in the Bologna declaration [4].
The latter was signed by 29 European countries and is a collection of recommendations, not a directive.
One of the Bologna principles recommends that the degree structure be based on a 3-year bachelor
followed by a 2-year master degree, with entry and exit possible at the end of the 3-year bachelor
degree. With vary rare exceptions this is not possible in pharmacy education; most countries have a
5-year integrated course. Some countries (e.g., Belgium) have an “academic” bachelor in pharmacy
that leads automatically to a master in pharmacy.

1.3. The Diversity of Jobs for Graduates with a Degree in Pharmacy

Most graduates with a degree in pharmacy take up a career in community pharmacy. The
European directive on sectoral professions (above) reflects this situation in defining the knowledge
and skills required for such practice. The directive does however recognize the existence of hospital
pharmacy practice (article 45, Section 2.f of the directive). However, other activities (pharmaceutical

13



Pharmacy 2014, 2, 17-26

industry, pharmaceutical distribution, para-pharmacy, regulatory affairs, laboratory medicine/clinical
biology ... ) are not mentioned in the directive.

1.4. The Evolution in Healthcare

Socio-economic changes in healthcare systems are redefining the role of the pharmacist. This is
recognized in the proposed amendment to the directive (see [2]) in which the following additions
are made:

e  Monitoring of medicinal treatments

e DProvision of information and advice on health-related issues in cooperation with
medical practitioners

e  Reporting of adverse reactions of pharmaceutical products

e  Personalized support for patients who administer their own medication

e  Contribution to institutional public health campaigns

1.5. The Evolution in the Pharmaceutical Industry

The pharmaceutical industry has undergone changes in its science (switch to biotechnology,
development of therapies for unfulfilled needs like Alzheimer’s disease, efc.) and in its economic
structure (interactions between universities and start-ups, development of global multinationals, efc.).

It should be noted that the situation regarding points ¢, d and e above may be different from one
country to another.

Any system of pharmacy education and training—and the accompanying quality assurance
system—should reply intrinsically to the first constraint above but not neglect the four others.

This constitutes the vision for pharmacy practice in Europe.

2. Methods

In order to perform a cross-sectional analysis of existing European systems, a questionnaire
was sent to the first 10 authors of this report who are partners in the PHAR-QA (“Quality
Assurance in European pharmacy education and training”) consortium.  This project is
financed by the Education, Audio-visual and Culture Executive Agency [5] (EACEA reference
527194-LLP-1-2012-1-BE-ERASMUS-EMCR). The 11th author in the list is a member of the
advisory board.

3. Results and Discussion

3.1. Existing Quality Assurance Systems in Pharmacy Education and Training in 10 Countries of the European
Union I agree

The quality assurance systems in the 10 countries studied showed high variability; it is thus
impossible to establish a simple, harmonized pattern.
The main elements of the quality assurance systems are given in Table 1.
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Table 1. The basis and organization of quality assurance systems in 10 EU pharmacy departments.

Count Quality assurance system
Ty y y

Basis: The auditors check that the university has the resources, structure and management
required to ensure that students can acquire adequate competences (generic and
pharmaceutical).

Belgium Organization: Flanders has a cross-border agency that deals with Flanders and The
Netherlands [6]. In Wallonia the regional “Agence pour I’Evaluation de la Qualité de
I"Enseignement Supérieur” [7] handles quality assurance and accreditation, albeit the criteria
are the same. There is an audit every seven years (shortly to be changed to five years).

Basis: Evaluation is essentially based on material and human resources together with other
elements such as output, results, and an element of appraisal of competences using the
European Qualifications Framework. The main reference level descriptors are: skills,
competences and knowledge [8].

Spain Organization: Verification and accreditation are done by the national agency (“The
National Agency for Quality Assessment and Accreditation of Spain” [9]); in some
autonomous regions this task is delegated to a regional agency. To achieve the
accreditation and to renew it (every 6 years), evaluation reports have to be presented
according to the specific quality assurance system.

Basis: The major criteria for assessing quality fall into four categories: curriculum,
teaching, research and other services.

Organization: The “Hellenic Quality Assurance Agency for Higher Education (HQAA)”
[10] is responsible.

Greece

Basis: Evaluation is based mainly on resources. All activities described are evaluated in
terms of finances available and the competences of teaching staff.
Organization: The study program in pharmacy is designed, developed and evaluated by
the university of Tartu program council. The latter consists of the representatives of
professional organizations, staff members from other departments and students. The
Estonia program manager—currently the head of the pharmacy department—is appointed by the
university senate. The program manager and council perform an internal evaluation every
3 years. The tools for self-evaluation are developed by the “Estonian Higher Education
Quality Agency” [11] and adapted by the university. In addition student organizations
undertake an annual official evaluation of the quality of teaching and the competences of
the teaching staff.

Basis: The system is based on management and competences. Competences are not

“pharmacy-specific”.

Organization: The evaluation system is based on national criteria and executed following
Finland the advice and under the supervision of the “Finnish Higher Education Evaluation System

(FINHEEC)” [12]. The same principles are applied to all disciplines. Universities develop

their own individual systems which are based on FINHEEC standards. Quality assurance

systems are audited every 6 years by external examiners nominated by FINHEEC.

Basis: This is essentially on resources. The M. Pharm. program is designed on program
structure and partially on needed competences.

Organization: The system is national: accreditations of the university and of the program
are done by the “Slovenian Quality Assurance Agency for Higher Education” [13]. The
system is the same for all programs. Student evaluation is mandatory. Accreditation occurs
every 7 years and is based on (a) fulfillment of initial criteria; (b) annual reports for courses;
(c) achievement of students” competences; and (d) students’ surveys of programs,
teacher-student interaction, and courses.

Slovenia

Basis: The quality criteria are: (1) mission, planning and evaluation; (2) organization and
administration; (3) curriculum; (4) student and academic policies; (5) staff resources; and
(6) facilities and resources—buildings, scientific equipment, financial resources. Generic
competencies for all medical specializations are established as well as specific competences
for pharmacy.

Organization: The accreditation system is national [14]; the same criteria are used for all
universities. Each university has to prepare an accreditation report, which is assessed by
an expert panel with independent scientists and experienced academic teachers.

Poland
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Table 1. Cont.

Country

Quality assurance system

Romania

Basis: The evaluation system is based on resources, structures, finances and management.
It is not based on competences. The main areas are: institutional capacity, and educational
effectiveness. Within the latter, quality assurance strategies and procedures are evaluated.
Organization: Verification and accreditation are done by the “National Romanian Agency
for Quality Assurance in Higher Education” [15].

France

Basis. The system is based essentially on resources and management.

Organization: Quality assurance and accreditation are carried out every five years by the
independent “French Evaluation Agency for Research and Higher Education—AERES”
[16]. The AERES board is made up of 25 French, European or international members
appointed by decree. The curriculum is set by the French Ministry of Education and the
organization of courses and examinations is validated by the university council taking into
account the proposals of the faculty council. Internal quality assurance systems are run by
certain universities.

UK

Basis: There are 10 standards, some concerned with the process and two with the
curriculum and the outcomes. Standard 10 is a series of grouped educational outcomes.
They are expressed as outcomes rather than competences.

Organization: In the UK the “Quality Assurance Agency for Higher Education” [17,18]
sets standards for universities. Pharmacy is regulated by the “General Pharmaceutical
Council” [19,20], an organization set up by statute and with statutory powers but which is
independent of government. The Council sets standards for pharmacy and pharmacy
technician education and has powers both for pre-registration education and
post-registration (the latter currently only used for independent pharmacy prescribers).
The council organizes an accreditation of schools of pharmacy. The council sets the 10
standards for the education of pharmacists that cover the university course and the
associated one year pre-registration program.

As a summary of the above table, the system used in most European countries is shown in the
diagram (Figure 1).

[National government.

|
National agency for quality
assurance

Input and advice from experts, department staff |

and students, national chambers, etc.

Creation and direction of evaluation
committee for quality assurance and
accreditation

Evaluation of higher education
institute with many departments
of which pharmacy is one.

Figure 1. The organization of the national quality assurance system in 10 EU pharmacy departments.

The characteristics of the above system are given in the left-hand column of Table 2.
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Table 2.
PHAR-QA consortium.

A comparison of national quality assurance systems with that proposed by the

National quality assurance system.

PHAR-QA system.

National
Based mainly on resources and management
Obligatory

Adapted to national economics and politics in matters
such as healthcare and pharmaceutical industry

Reviews and applies to a higher educational
institution to which a pharmacy department belongs.
Periodic: 3-7 year period depending on country
Applies essentially to public institutions

European

Based on competences

Consultative

Adapted to European economics and politics in
matters such as healthcare and pharmaceutical
industry

Reviews and applies to a pharmacy department

On demand
Applies to all institutions both public and private

In the right-hand column are the characteristics of the proposed PHAR-QA system; this is shown

in Figure 2.

[National government.
|

European consultancy
agency based on EAFP

Input and advice from experts, department staff
and students, national chambers, etc.

Creation and direction of evaluation
committee for quality assurance and
accreditation based on competences

Evaluation of pharmacy
department.

Figure 2. The PHAR-QA project: development of a European quality assurance system based on a

competence framework.

3.2. Towards a Pan-European System for Quality Assurance in Pharmacy Education and Training Based on

Competences I agree

Our study reveals that the use of competences for quality systems is infrequent.

In the UK, competences for pharmacists have been developed by the “Competency Development
and Evaluation Group (CoDEG)” [21] a collaborative network of specialist and academic pharmacists,
developers, researchers and practitioners. CoDEG has proposed a “General Level Framework” with
competences in patient care, problem solving and management.

A very similar approach was used by the PHARMINE (“Pharmacy education and training in
Europe”) network that was funded by the EU [22]. PHARMINE work program 3 was directed by
Ian Bates who holds the Chair of Pharmacy Education at the University College London School
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of Pharmacy, and is Head of Educational Development. The competences his group proposed are
available on-line at the PHARMINE website.

The PHAR-QA [23] “Quality assurance in European pharmacy education and training” project
follows on from PHARMINE. It is also funded by the EU. PHAR-QA will operate according to the
schema shown in Figure 3. Validation and refinement will be done using the Delphi method.

Production of a questionnaire on competences based on those set out in PHARMINE WP3 with
incorporation of ideas from CoDEG, and MEDINE [24].

Validation and refinement by the PHAR-QA consortium

Validation and refinement by the PHAR-QA European network of pharmacy practitioners (academic
staff, students, community, hospital and industrial fharmacists. etc.)

Production of a European framework of competences for pharmacy practice

Foundation of a European quality assurance system based on the competency framework

Figure 3. The PHAR-QA “Quality assurance in European pharmacy education and training” project.

4. Conclusions

A review of existing systems of quality assurance for pharmacy education and teaching
shows that these are national, obligatory, based mainly on resources and management rather than
competences, and adapted to national economics and politics in matters such as healthcare and
pharmaceutical industry.

A new system based on competences is required. This is the aim of the PHAR-QA project that
will develop a system that is European, consultative, based on competences and adapted to European
economics and politics in matters such as healthcare and pharmaceutical industry.
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Abstract: The European Union directive on sectoral professions emphasizes the fact that pharmacists
working in member states should possess the competences required for their professional practice; the
directive does not, however, describe such competences in detail. The “Quality Assurance in European
Pharmacy Education and Training—PHAR-QA” consortium, funded by the European Union, will
define such competences and establish a quality assurance system based on them. This will facilitate
the tuning of the pharmacy education and training required to produce competent pharmacists
in the different member states. PHAR-QA will (1) establish a network of participating pharmacy
departments, (2) survey existing quality assurance systems used, and (3) develop competences
through iterative interaction with partners. The European Association of Faculties of Pharmacy will
use the harmonized competences produced as a basis for the creation of a quality assurance agency
for European pharmacy education and training. PHAR-QA will impact on staff and students of
European departments; the final stake-holder will be the European patient who will benefit from
better pharmaceutical services and better medications.

Keywords: pharmacy; education; quality assurance; competences

1. The Previous “Pharmacy Education in Europe—PHARMINE” Project

The “Quality Assurance in European Pharmacy Education and Training consortium—PHAR-QA”
project is based on the work done by the “Pharmacy Education in Europe—PHARMINE” consortium
(2008-2011) [1,2]. The latter consisted of 50 pharmacy departments from member states and other
European countries that are members of the European Association of Faculties of Pharmacy [3].
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In a first phase, the “Pharmacy Education in Europe—PHARMINE” consortium developed a
set of competences for pharmacists in collaboration with the Pharmaceutical Group of the European
Union that represents community pharmacists [4], and also with the European Association of Hospital
Pharmacists representing hospital pharmacists [5], and the European Industrial Pharmacists” Group,
representing pharmacists working in industry [6]. The “Pharmacy Education in Europe—PHARMINE”
consortium also collaborated with the European Pharmacy Students’ Association [7].

In a second phase, working with the American Accreditation Council for Pharmacy Education [8],
the consortium looked at existing quality assurance systems for pharmacy education and training in the
European Union [9]. A questionnaire based on the quality criteria of the International Pharmaceutical
Federation [10] and the international committee of the American Accreditation Council for Pharmacy
Education [11] was sent out to European departments. Replies were obtained from 28 countries. Just
above half have a working quality assurance system. It is likely that those that do not have a quality
assurance system did not respond. This underlines the need for a European quality assurance system.
Amongst those who did reply, scores were low concerning matters such as evaluation of achievement
of mission and goals suggesting, again that a system based on competences is required.

A third aspect of the project was the development of a database of European contacts in pharmacy
education and training.

2. The Present “Quality Assurance in European Pharmacy Education and Training—PHAR-QA
Project

PHAR-QA (2012-2015) extends the “Pharmacy Education in Europe—PHARMINE” project; it
is also funded by the European Union. PHAR-QA is run by a consortium of universities led by the
Pharmacy Faculty of the Vrije Universiteit Brussel and Pharmacolor Consultants, Nancy, France with
the participation of:

e  University of Granada, Spain

e  National and Kapodistrian University of Athens, Greece

e  University of Tartu, Estonia

e  University of Helsinki, Finland

e  University of Ljubljana, Slovenia

e Jagiellonian University of Cracow, Poland

e Medical and Pharmaceutical University Carol Davila of Bucharest, Romania

PHAR-QA will build on the competences for pharmacists developed in the “Pharmacy Education
in Europe—PHARMINE” project as well as the questionnaire on quality assurance in pharmacy
education that project developed. It will further develop the database of contacts in European
pharmacy education.

PHAR-QA works in parallel with other initiatives in healthcare disciplines (Table 1). There is
collaboration between PHAR-QA and the “Medical Education in Europe—MEDINE” group who
are currently developing the third stage of their project [12]. The two groups representing the
dental profession, the Association for Dental Education in Europe [13] and the Council of European
Dentists [14], are working on a joint position on competences for dentists. PHAR-QA has contacts with
these groups.

Table 1. Production of competence frameworks by parallel initiatives in healthcare disciplines.

Acronym PHAR-QA MEDINE ADEE CED
Quality Assurance in Medical education Association er Coundil of
Name European Pharmacy K Dental Education .
. L in Europe . European Dentists
Education and Training in Europe

Date of publication

>2013 2008 2009 2009
of competences
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The PHAR-QA consortium will propose foundation and advanced level competences for
pharmacy practice and for specialized activities in hospital, industrial [15] and/or laboratory medicine
settings. These will be validated by an iterative Delphi [16] interaction with the pharmacy departments
in the PHAR-QA network. PHAR-QA uses the TUNING process, an approach to developing quality
first, second and third cycle degree programs taking into account the political objectives of the Bologna
group [17].

3. Outcomes of PHAR-QA and Their Impact

The competence framework produced by PHAR-QA will be useful in setting up and/or modifying
curricula in European pharmacy departments at a time when new areas such as pharmaceutical care
are developing.

Another aspect is that many of the science and biomedical competences—as well as the
competences required for generic skills such as management and information technology—are common
not only to pharmacy but also to medicine and dentistry. Thus the work of PHAR-QA and its
interactions with similar groups in other healthcare professions will be useful in the development of
common courses for future healthcare professionals.

The framework will also be of value as a guide when considering experiential learning and
continuous professional development—two areas of gathering importance. These two ways of
developing competences rely much more on skills acquired during professional practice than on
knowledge acquired through academic learning. In such a case, a system defined by competences is
more useful than one defined by course content.

In collaboration with TUNING [17], PHAR-QA will look at the compatibility of competences
in pharmacy with the bachelor-master degree structure proposed by the Bologna group [18]. The
consortium will examine the possibility of employment for a graduate who decides to leave university
with foundation level competences only—knowing that qualification of the exercise of pharmacy
practice as defined by European Union directives requires a 5-year degree course. The latter will not
change when the current directive is amended [19].

4. Conclusions

PHAR-QA will produce a harmonized model for quality assurance in pharmacy education and
training that will be exploited through the European Association of Faculties of Pharmacy leading to the
creation of a European agency for quality assurance in pharmacy education and training. PHAR-QA
will impact on European pharmacy department staff and students; the final stake-holder will be the
European patient who will benefit from better pharmaceutical services using better medications.
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Abstract: The goal of the PHAR-QA (quality assurance in European pharmacy education and
training) project is the production of a European framework for a quality assurance system based on
competences for pharmacy practice. The PHAR-QA framework will be European, consultative and
will encompass the various aspects of pharmacy practice. In this review, we describe the methodology
to be used in the project and the first stage in the development of this framework. Using the proposals
for competences produced by our previous PHARMINE (Pharmacy education in Europe) project,
together with those of other sources, three university professors of pharmacy (Authors 2 through
4) produced a list of three major competency domains that reflect the activities of practitioners:
Patient Care Competences, Personal Competences and Management and Organizational Structure
Competences. Each domain was subdivided into nine, nine and eight competencies, respectively,
for a total of 27 major competencies that were further subdivided into an average of five supporting
competences per major competence, giving a total of 140 proposals for competences for pharmacy
practice. The 27 and 140 proposals were ranked by an expert panel of seven university professors of
pharmacy (Authors 5 through 11). The panel also commented on the proposed competences. On the
basis of the ranks and comments, a list of 68 proposals for competences was produced. This list was
then examined by the expert panel and a new version based on their comments produced. The latter
process was repeated twice based on Delphi methodology. This review presents this process and the
68 proposals. We invite the pharmacy community to participate in the second stage of the elaboration
of the PHAR-QA competence framework for pharmacy practice by ranking the proposals and adding

Pharmacy 2014, 2, 161-174 24 www.mdpi.com/journal /pharmacy
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comments. It is anticipated that this survey will stimulate a productive discussion on pharmacy
education and practice by the various stakeholders (department staff and students, community,
hospital and industrial pharmacists, as well as pharmacists working in clinical biology and other
branches, together with representatives of chambers and associations).

Keywords: pharmacy; education; quality assurance; competences

1. Introduction

The goal of the PHAR-QA (quality assurance in European pharmacy education and training) [1]
project is the production of a European framework for a quality assurance system based on competences
for pharmacy practice.

The European Higher Education Area (EHEA) was launched in March, 2010. Similar to the
Bologna Process (started in 1999), the EHEA is meant to ensure more comparable, compatible
and coherent systems of higher education in Europe. The establishment of the European Higher
Education Area has led universities to harmonize their educational systems in order to amplify the
mutual recognition of degree courses needed for student and professional mobility. This applies to
all degree courses, not only pharmacy. Within the European Higher Education Area, the Bologna
process developed university programs based on competences [2]. The use of competences eliminates
ambiguity and clearly establishes what the student is able to do at the end of the program.

The competence approach is also adopted in European directives. All EU pharmacy degree
programs follow the European directive [3] for the recognition of qualifications for sectoral professions.
In its latest 2013 version, programs are defined in terms of competences given the evolution in the role
of pharmacists towards ensuring safety and efficacy in medicine use, reporting of adverse reactions to
pharmaceutical products, personalized patient support and contribution to public health campaigns.
Thus, the definition of programs in terms of competences is necessary, not only because of the changes
brought about by the Bologna process, but also because of changes in the role of the pharmacist as
defined in the EU directive.

The elaboration of a list of competences that are harmonized across different countries, sectoral
activities and education systems requires the use of an iterative process, such as the Delphi method [4].
The Delphi method is a process for structuring group communication, allowing a group of individuals,
as a whole, to deal with a complex problem. This approach has been used for the elaboration of a
framework of competences for medical doctors by the consortium “Medical Education in Europe”
(MEDINE) [5]. This EU-funded thematic network used a modified Delphi iterative process to produce
a series of outcomes for medical education.

In this paper, we describe the results of the first stage in the production of an EU framework for
competences for pharmacy practice using a modified Delphi process. We started with an expert panel
consisting of university staff that elaborated through several Delphi rounds the framework to be used
as a starting point in the second stage of this process. This second stage will consist in the evaluation
of the framework by a much wider expert panel consisting of university staff, students, community
pharmacists, hospital pharmacists, industrial pharmacists and others (laboratory medicine/clinical
biology, wholesalers, pharmacists working in government and other agencies and representatives from
pharmacy chambers and associations).

2. Methods

2.1. Elaboration of the List of Competences

A questionnaire was produced by Authors 2 through 4 incorporating the principles outlined in
the 2013 EC directive on sectoral professions. The questionnaire was also based on the framework of
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competences for pharmacists produced by the PHARMINE (Pharmacy education in Europe) [6] work
programme 3 [7] supplemented by frameworks developed for:

Medical doctors by MEDINE.

Dentists by ADEE [8]; the Association for Dental Education in Europe (ADEE) was founded in 1975
as an independent European organisation representing academic dentistry and the community of
dental educators (from their website).

Community pharmacists in SW England [9]. The Competency Development and Evaluation
Group (CoDEG) is a collaborative network of specialist and academic pharmacists, developers,
researchers and practitioners. Its aim is to undertake research and evaluation in order to help
develop and support pharmacy practitioners and ensure their fitness to practice at all levels.
Among its key outputs are the General Level Framework and the Advanced Level Framework
(from their website).

In order to account for future developments in the role of pharmacists, trends in healthcare

systems, especially those concerning pharmacy, were also taken into account. We used those outlined
in the documents from the European Observatory on Health System and Policies [10].

A questionnaire with 27 major competences was developed as indicated below. The major

competences were grouped into 3 major domains representing the main activities of the practitioner.

M

(I

Domain “Patient Care Competences”, subdivided into 9 major competences:

(1) Patient consultation

) Need for the drug

3) Promote health, engage with the population on health issues and work effectively in a
healthcare system

“4) Selection of drug

5) Drug specific issues

(6) Provision of drug product

) Medicines information and patient education

8 Monitoring drug therapy

9) Evaluation of outcomes

Domain “Personal Competences” subdivided into 10 major competences:

(10)  Organisation

(11)  Effective communication skills both orally and in writing

(12)  Teamwork

(13)  Professionalism

(14)  Learning and knowledge

(15)  The global pharmacist

(16)  Problem-solving knowledge

(17)  Problem solving; effective use of information and information technology
(18)  Providing information

(19)  Follow-up

(Il) Management and Organization Competences” subdivided into 8 major competences:

(20)  Clinical governance

(21)  Service provision

(22)  Budget setting and reimbursement
(23)  Organisation
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(24)  Training

(25)  Staff management

(26)  Procurement (medicines purchasing)

(27)  Drug product-process development and manufacture

Each of the 27 major competences was further divided into an average of 5 supporting

competences per major competence. Thus, for example, the major competence: “Personal Competences:
learning and knowledge” was broken down into 7 proposals:

M
@)
©)

@)
®)
(6)

@)

Capacity to learn, including continuous professional development;

Ability to teach others;

Analysis: ability to apply logic to problem solving, evaluating pros and cons and following up on
the solution found;

Synthesis: capacity to gather relevant knowledge and summarise the key points;

Capacity to evaluate scientific data in line with current scientific and technological progress;
Ability to interpret pre-clinical and clinical evidence-based medical science and apply the
knowledge to pharmaceutical practice;

Skills in scientific and biomedical research.

This gave altogether a total of 140 proposals for competences that the panel had to rank.
Complete details of the 140 proposals are available on the PHAR-QA website.
The panel was asked to rank the 27 major competences and the 140 competences according to the

following Likert [11] scheme:

1)
@)
®G)
@)

Not important
Quite important
Very important
Essential

2.2. Statistical Analysis

Statistical analysis was performed using parametric and non-parametric methods with GraphPad¥

software [12]. We used the following methods:

M

@)

©)

Descriptive statistics

i Parametric: means and standard deviations
ii. Non-parametric: medians with 25 and 75% percentiles

Tests of normality of distribution:

i. Kolmogorov-Smirnov
ii. Skewness

iii. Kurtosis
Comparisons

i Non-parametric

a. Kruskal-Wallis
b.  Wilcoxon signed rank test
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3. Results

3.1. Panel Members

We analysed the differences amongst the rankings of panel members (Table 1).

Minima (one) and maxima (four) were the same for all seven members. For 6/7, the median was
three; means ranged from 3.0 to 3.6 (Table 1). The Kruskal-Wallis test revealed that the median ranking
for expert panel Member 7 was different from the other six, but amongst the other six, there were no
significant differences. There was a significant correlation between medians and means (test of slope
significantly non-zero at p < 0.05). The Kolmogorov-Smirnov (K-S) test showed a significant deviation
from the normality of distribution. All distributions showed significant critical values for skewness.

Table 1. Statistical analysis of ranking data of the seven expert panel members.

Panel member 1 2 3 4 5 6 7
25% percentile 2.0 3.0 3.0 3.0 3.0 2.0 4.0
Median 3.0 3.0 3.0 3.0 3.0 3.0 4.0
75% percentile 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Mean 3.0 32 3.2 3.1 3.2 3.1 3.6
Standard deviation 0.89 0.77 0.72 0.90 0.72 0.96 0.75
Kolmogorov-Smirnov (K-S) distance 0.21 0.26 0.24 0.26 0.25 0.27 0.45
p value <0.0001  <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Passed K-S normality test No No No No No No No
Skewness —0.31 —0.62 —0.46 —0.69 -0.71 —-0.70 -18
Kurtosis —0.91 —0.47 —0.52 —0.51 0.44 —0.63 2.0

3.2. Major Competences

The rankings of the major competences were analysed (Table 2).

Table 2. Statistical analysis of ranking data of the 27 major competences (ranked by mean). Med,
median; SD, standard deviation; CV, coefficient of variation.

Rank Major competence Domain-number Med Mean SD CV%

1 Selection of drug PCC-1.4 4 3.9 0.095 2

2 Providing information PC-2.18 4 3.8 0.38 10
Problem solving: effective use

4 of information and information PC-2.17 3.4 3.6 0.31 9
technology

5 Need for the drug PCC-1.2 3.3 3.6 043 12

8 Provision of drug product PCC-1.6 3.5 3.5 0.53 15

3 Drug specific issues PCC-1.5 34 3.5 0.23 6

9 Effective comml}mcat(lc(m skills PC2.11 36 34 067 20
both orally and in writing

Procurement (medicines

7 purchasing) MOC-3.26 33 34 0.53 16
6 ﬁiﬁ’;ﬁ?jﬁﬁaﬁm and PCC-1.7 33 33 037 16
12 Problem-solving knowledge PC-2.16 3.3 3.3 0.2 6
14 Professionalism PC-2.13 3.3 3.3 0.13 4
10 Monitoring drug therapy PCC-1.8 3.1 3.3 0.38 12
11 Follow-up PC-2.19 3 33 0.52 15
13 Training MOC-3.24 3 3.3 0.57 17
15 Learning and knowledge PC-3.24 3 32 0.39 12
16 Patient consultation PCC-1.1 34 3.1 0.57 18

28



Pharmacy 2014, 2, 161-174

Table 2. Cont.

Rank Major competence Domain-number Med Mean SD CV%

Promote health, engage with
population on health issues

7 and work effectively in a health PeC13 31 31 043 14
care system
18 dDer:egl(F));‘::ej\cttjr)\rgcrf\zsnufacture MOC-3.27 29 29 0 0
20 Clinical governance MOC-3.21 3 29 0.41 14
19 Organisation MOC-3.23 2.8 2.8 0.55 19
21 Teamwork PC-2.12 2.8 28 0.46 16
23 The global pharmacist PC-2.15 28 27 0.54 20
24 Staff management MOC-3.25 2.7 2.7 0.39 15
22 Evaluation of outcomes PCC-1.9 2.5 2.6 0.38 14
25 Organisation PC-2.10 23 23 0.9 13
26 Service provision MOC-3.21 22 2.1 0.72 34
27 Budget setting and MOC-3.22 13 15 051 35

reimbursement

PCC, Patient Care Competences; PC, Personal Competences; MOC, Management and Organization Competences.

There was a significant correlation between medians and means (test of slope significantly
non-zero at p < 0.05). Coefficients of variation ranged from 0-30%. The K-S test showed that for 5/27
major competences (“selection of drug”, “providing information”, “drug specific issues”, “follow-up”,
“learning and knowledge”), there were significant deviations from normality; in 5/27 (“providing

”ou

information”, “drug specific issues”, “effective communication skills both orally and in writing”,
“learning and knowledge”, “the global pharmacist”), there were significant degrees of skewness.
The Wilcoxon signed rank test showed that all the medians for the major competences (except that
for the 27th) were significantly different from a theoretical median ranking of one (= not important).
Of the six high ranking major competences (rank: 1-4, 8 and 9; median > 3.4), three were Patient
Care Competences and three Personal Competences. Of the eight lowest ranking major competences
(rank: 19, 21-27; median < 2.8), four were Management and Organization Competences, one a Patient

Care Competence and one a Personal Competence.

3.3. Ranking Data for All Competences

Table 3 shows part of the statistical analysis of the ranking of the data of the 140 competences: the
median rank for the three lowest ranked competences (left) was not different from a theoretical rank of
one (= not important); the medians for the 6 highest ranked competences (right) were significantly
different from 1. The 3 lowest ranked competences showed a wide range of scores from 1 through 4
and very high coefficients of variability compared to the 6 competences that had the highest ranks.
Although the Wilcoxon signed rank test comparison to a theoretical value of one (= not important) (W
value) showed that the three lowest ranks had scores that were not significantly different from one, it
should be noted that this is primarily due to the discrepancies of the positive ranks as negative ranks
(i.e., ranks < 1) were all zero.
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4. Discussion

In this paper, we have presented the PHAR-QA survey modus operandi and the use of a Delphi
method with a small-sized expert panel. Thus, this article is about how to determine competences;
further articles will deal with the definitive competence framework.

4.1. Likert Scales

As the PHARMINE and PHAR-QA consortia work in close association with MEDINE, we used
the four-point Likert scale used by the MEDINE consortium. During discussion with the MEDINE
statisticians, they explained that their reasoning behind the use of a four-point, rather than a five-point
scale, was that with a five-point scale, the middle ranking point, three (“moderately important”), can
be taken as an “easy, no-choice option” and, so, bias the data in the case of long questionnaires. With
the latter, the fatigue of filling in the questionnaire may lead panel members to consistently choose
Rank 3 for the sake of facility. The four-point scale makes answers requisite in that the responder is
obliged to make a value judgement.

However, during our development of the PHAR-QA questionnaire, the following question was
raised several times: how does one accommodate for the fact that an expert panel member may
simply not know and/or have no opinion on the ranking. This begs the question as to whether the
possibility to express the absence of reply should be incorporated into the ranking scale and how.
This could be done with a two-stage post-hoc analysis: (1) binary for “reply/no reply”; then (2)
parametric/non-parametric for “analysis of ranking”. The solution chosen for the Delphi rounds with
the European pharmacy community as the expert panel is the use of a four-point Likert scale plus an
additional fifth option “I cannot rank this competence”. In future papers, the question of how this
response can be analysed will be detailed.

4.2. Statistical Analysis of the Rankings

Examination of the data showed that:

(1) There is a lack of sphericity: the variances of the differences between all possible pairs of rankings
are not equal. The difference between Rank 1 (not important) and 2 (quite important) is not the
same as between 3 (very important) and 4 (essential).

(2) Data are discrete rather than continuous variables: rankings cannot take on any value between
two specified values.

(3) Data are skewed to higher ranking values. They do not follow any pre-specified distribution;
some data even show an inverse bell-shaped form. In spite of this, there is a significant correlation
between median and mean in several cases. This generally implies the normality of data, but in
this case is probably affected by the small number of observations. Finally, it should be noted
that there is a wide spread in values for the coefficient of variation.

Although the characteristics above would argue in favour of the use of non-parametric methods,
both parametric and non-parametric statistics have been used as follows:

(1) Descriptive statistics: reduce and summarize complex data to a few comprehensible variables
without losing any of the original information. In this case, parametric statistics (means and
standard deviations, coefficient of variation, etc.) are more useful, as they are more precise.

(2) Decisional statistics: reveal the statistical importance of such variables while taking into account
errors from known or unknown disturbing influences. In this case, non-parametric tests
(Wilcoxon signed rank, Kruskal-Wallis, etc.) are more appropriate in the case of non-continuous
variables, such as ranks, although parametric tests (analysis of variance, efc.) do show a certain
robustness [13]. It should be noted that in the Wilcoxon comparison of the ranks observed with a
theoretical rank of “1” (= not important), the test is affected by the fact that the sum of negative
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ranks = 0. This arises because there are no observed ranks <1. As Likert ranks are integral, a rank
<1 would be equal to “0”, and this would bring in a binary scale of an “important/not important
nature. This is against the philosophy behind the Likert scale, which is used to create nuance in a
questionnaire (not important, quite important, very important, essential) and so goes beyond a

binary scale.

Albeit, it should be remembered that no statistical analysis can give a correct answer to a wrong
question or if used in unfavourable conditions. In order to be valid, the K-S, skewness and kurtosis
tests of normality of distribution require a theoretical number of observations >25-30. With seven panel
members, this condition is not met, so the results from the tests applied in such circumstances should
be treated with caution. This is shown by the fact that in the analysis of the 27 major competences,
in some cases (e.g., for “selection of drug”) the data did not pass the Kolmogorov-Smirnov test for
normality and, yet, did not show statistical significance in the skewness and kurtosis tests. The
opposite was also seen: for example, for “effective communication skills both orally and in writing”,
the data showed significant skewness and, yet, passed the normality test. The design will be more
balanced in the future when the expert panel will consist of several hundred persons. This will allow
for a more accurate description of distributions and their deviation (or not) from normality. It will also

allow cluster analysis of specific groups.

4.3. The Modified Delphi Process and the Rankings of the Proposals (Figure 1)

( )
« production by 3 university (pharmacy) staff members
1. INITIAL « a starting point with 27 major competences and
QUESTIONNAIRE 140 proposals for competences; to be modified in
future rounds
L N J
e N )
2 PANEL « expert panel of 7 university (pharmacy) staff members
\ « panel provide (1) ranking data, (2) comments (what is
EVALUATION unclear, missing. in duplicate, etc.)
L _ J
(" B » modified questionnaire produced using combination of )
3. MODIFIED statistics and comments
- * questionnaire will be shorter (not to exceed 30 min
QUESTIONNAIRE filling in time) and user-friendly software will be applied
S with distribution by internet )
( « expert panel from the pharmacy community (university
staff. students, community pharmacists, hospital
4. PANEL pharmacists, industrial pharmacists, and others
EVALUATION (clinical biologists, etc.)
« panel provide ranking data and comments )
~—
SR N\
« modified questionnaire produced using combination
SEg/"lFCI)[O)TI\II;\IJiIDRE of statistics and comments
Q * questionnaire may become shorter or longer
| J
Y A
« repeat of stages 4 and 5 as required
* questionnaire may become shorter or longer
6. FINAL VERSION « final version will become the PHAR-QA framework
of competences
\. N J

Figure 1. The modified Delphi process.

The above process has several characteristics:
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(1) Itis a two-stage process with the first university staff panel producing a questionnaire that is run
through a wider pharmacy community panel at a second stage. This will “even out” discrepancies
between the different actors. Thus, for instance, several university staff members gave a low rank
to management and organization competences (although there was wide variability on some of
these points). It may be that active pharmacists will give such competences a higher rank. The
process will ensure that the final framework is universally accepted.

(2) The initial suggested framework is only a starting point: it may be modified by suggestions
to remove or add competences as the process evolves. In the initial stages, it was realised that
some competences were duplicates (e.g., major Competences 16 and 17); other competences
were not described with sufficient clarity. There have also been changes in the organisation of
the questionnaire. At the end of Stage 3 in Figure 1, PHAR-QA will put forward a proposal
that represents a consensus (not unanimity) of the opinions of the expert panel members. This
constitutes a starting point, and pharmacists around Europe will participate in order to ensure
that the final proposed competences will have the widest possible acceptance.

(3) The final framework will be validated by the large number of responses from pharmacists
with widely varying occupations throughout Europe. Thus, the framework will be European,
consultative and will encompass pharmacy practice in a wide sense.

(4) In order to stimulate participation, the time needed to fill in the questionnaire is set at 30 min;
thus, the number of questions is limited to 60-70.

4.4, Limitations

The experience of the university staff expert panel outside of academia is unknown. Albeit, in
the two-stage process we use, the questionnaire produced by the university staff expert panel is but
a consensus starting point for the second stage. It is unknown how far an academically produced
starting point questionnaire will influence the final result, i.e., the competence framework produced by
the Delphi rounds in the wider EU pharmacy community.

The second stage Delphi rounds will include staff, students, community pharmacists, efc.,
reflecting the heterogeneity of the EU pharmacy community. The sample of stakeholders should
be reflective of the target population. Attention will be paid to collecting a sufficient number of replies
from the different stakeholders in different countries in order to allow cluster analysis of possible
trends in replies. There is a certain contradiction here with the need to fix numbers in stakeholder
categories in terms of factors, such as the population of the country concerned, the relative numbers of
staff and students in academia and other factors.

5. Conclusions

PHAR-QA has developed a proposal for a competence framework for pharmacy practice. This
represents a consensus (not unanimity) of the opinions of the expert panel members. It constitutes a
starting point upon which pharmacists around Europe are invited to comment and validate, giving a
final competence framework with the widest possible acceptance.

The questionnaire “The European network evaluation of the PHAR-QA framework of
competences for pharmacists” can be found at the website given in [14].
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Abstract: PHAR-QA, funded by the European Commission, is producing a framework of
competences for pharmacy practice. The framework is in line with the EU directive on sectoral
professions and takes into account the diversity of the pharmacy profession and the on-going changes
in healthcare systems (with an increasingly important role for pharmacists), and in the pharmaceutical
industry. PHAR-QA is asking academia, students and practicing pharmacists to rank competences
required for practice. The results show that competences in the areas of “drug interactions”, “need for
drug treatment” and “provision of information and service” were ranked highest whereas those in
the areas of “ability to design and conduct research” and “development and production of medicines”
were ranked lower. For the latter two categories, industrial pharmacists ranked them higher than did

the other five groups.
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1. Introduction

Competences, and resulting learning outcomes, are more meaningful indicators than course
content or duration. Furthermore, a profession such as pharmacy is defined by competences that are
regularly refined in order to fulfill society’s demands.

The PHAR-QA project [1] will produce a consensual, harmonized competence framework for
pharmacy practice to be used as a base for a QA system for evaluation of university pharmacy
education and training at the institutional, national and/or European levels. The framework is in
line with the European Union (EU) directive 2013/55/EU on sectoral professions [2] and takes into
account the diversity of the pharmacy profession as well as the on-going changes in healthcare systems
(with an increasingly important role for pharmacists), and in the pharmaceutical industry. The varying
impact of these different factors on pharmacy education in the European setting has been described in
detail elsewhere [3-5].

The PHAR-QA consortium is working essentially within the context of 2 of the 5 pillars of the
“pillars and foundations of quality” model of the International Pharmaceutical Federation (FIP) [6]
namely “context” and “process”. Regarding context, the internal environment i.e., the department and
university levels, is similar in Europe to that of departments in other regions like the USA, Canada or
Australia. The external environment i.e., the political and legal context is somewhat different. Whilst
the EU directive 2013/55/EU aims at ensuring competence for pharmacy practice and gives some
indications of how education can be organized to provide such competences, it also, importantly, fixes
the minimum requirements for pharmacists wishing to work in a different member state country from
that in which they received their education and training. This ensures the fundamental principle of the
EU that is free movement across borders. EU directives are governed by comitology the process by
which a directive acceptable to all members is produced. Within this context, competence frameworks
are needed as a tool for international recognition when dealing with the different educational systems
and programs in different EU member states. In healthcare more generally, frameworks are designed as
educational and developmental tools used both in academia and in practice, both foundation formation
and continuous professional development [7-10]. This is the case for competence frameworks that are
being developed in individual European countries like Serbia [11], Lithuania [12], Ireland [13], and the
UK [14].

The second aspect concerns the pillar “process” which in the FIP document cited above includes
nine different activities from strategic planning to appraisal and development of academic staff. This
article deals specifically with the seventh of these “process” activities: curricular development and
improvement. The framework is intended for a European 5-year pharmacy degree.

Under the auspices of EAFP [15], PHAR-QA brought together several of the major players in
pharmacy education from “old” and “new Europe”, and from eastern, western, southern and northern
Europe (the authors).

The methodology was based similar on that of MEDINE (Medical Education in Europe) [16]
in which a framework for medical competences was proposed. Furthermore, PHAR-QA has a
representative from MEDINE to help solve the many difficulties of this complex type of project.

In UK English “competence” is defined by the Oxford English Dictionary in four main ways, way
4a being “sufficiency of qualification; capacity to deal adequately with a subject” [17]. In American
English, Merriam-Webster’s dictionary defines “competence” as “the ability to do something well” [18].
We have used the word in this way with the additional subdivision of propositions for competences
into (1) “knowledge” = “being aware of” and thus capable of applying; and (2) “ability” = “capable
of doing”. Thus, our definition of competence is in line with that of the American Council on
Credentialing in Pharmacy [19]: “competence is the ability of a pharmacist based on his knowledge
and experience to make the right decision in favor of his patient”.

Stakeholders are the major EU pharmacy agencies and associations: PGEU [20], EPSA [21],
EAHP [22], and EIPG [23]. PHAR-QA has made contact with pharmacy education QA agencies in
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the USA (ACPE [24]) and in Australia and New Zealand (PhLOS [25]). This has led to interesting and
useful verbal exchange the essence of which has been transcribed into this paper.

2. Methodology

The two main phases of the PHAR-QA project were (1) 3 Delphi rounds within the consortium
(authors of this paper), finishing with the development of the PHAR-QA competence framework;
and (2) a European-wide survey to refine the framework in a further 2 Delphi rounds and obtain
harmonized EU backing for the framework. Thus, the project uses a modified Delphi approach [26]:

(1) Initial questionnaire—round 1 questionnaire was produced by A. Sanchez-Pozo and D. Rekkas
using various references [2,27-33] together with comments from the other authors.

(2)  Evaluation by the consortial expert panel (the authors)—the round 1 questionnaire was modified
in three Delphi rounds, the panel providing rankings and comments on what was unclear,
missing, or in duplicate, efc., so producing the fourth version. Nine out of thirteen of the panel
(authors) are practicing pharmacists in addition to being academics. Several have more than 20
years of experience as practicing pharmacists. Twelve out of thirteen have a long experience of
university teaching of pharmacy, in most cases of 25 years or more. One is an expert in medical
education. Once terminology issues were resolved there was widespread consensus on the
different visions of pharmacy practice.

(3) The fourth version of the questionnaire consisting of 68 propositions for competences for
pharmacy practice in 13 clusters was submitted to a large expert panel (academics, students, and
pharmacists from all areas of the profession (1 = 1245).

(4) The analysis of ranking data and comments on the fourth version, gathered using a surveymonkey
questionnaire [34], will lead to the production of the fifth version. The ranking data and comments
on the fourth version are presented in this article. The surveymonkey questionnaire (Figure 1) was
available online from 14 February 2014 through 1 November 2015 i.e., 8.5 months. Such a long
period was required in order to achieve (a modicum of) balance in the distribution of respondents
(by occupation, country, age ... ).

(5) A future second evaluation by the large European wide expert panel will lead to the production
of the final QA framework.
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The European network evaluation of the PHAR-QA framework of

The European network evaluation of the PHAR-QA framework of
competences for...

The PHAR-QA ("Quality assurance in European pharmacy education and training") funded by the European
Commission, will produce a practice and a quality assurance system to
back this up.

The PHAR-QA competence framework is primarily in line with the EU directive on the sectoral profession of pharmacyf
but also takes into account the diversity of the pharmacy profession and the on-going changes in European
(with an role for p and in the phar ological
industry. Changes in the European Higher Education Area, y those g the and master degree
are also

You are asked to rank the importance of the compexenoes bearing in mind that fact that this survey applies to the
wide range of d of tical activity. should ntrate on \ces needed for all
pharmadists - not only on those for their speciality. It also applies to Europe - minor differences in different countries
should not be stressed

The ranking scale is as follows:

2. Quite important =Valuable but not obligatory.

3. Very important = Obligatory with exceptions depending upon field of pharmacy practice
4. Essential = Obligatory

5. 1 cannot rank this competence

In the "Any comments"” box you can

- explain your ranking,

- explain why you were unable to rank a competence,
- suggest competence(s) that should be added

If you wish to change your ranking for one or several competences click on the "Previous" button to reach the relevant]
page(s) before the final validation of your replies.

Following analysis of your replies, a second version will be for your evaluation. Following t of the
framework via this repetitive Delphi process, a final version will be produced. This will form the basis of the PHAR-QA
quality assurance system

Further information can be obtained from Jeffrey ATKINSON, executive director of PHAR-QA

Jeffrey atkinson@univ-lorraine.fr

http://pcn-consultants.com

Thank you for participating in this survey.

A final check before distributiion to European network.

The survey should work on all browsers.
Your comments on format are most welcome.

1. What is your age?

Page 1

Figure 1. The introductory page of the surveymonkey questionnaire.

It should be noted that the first phase of this Delphi process consists in the production of

a concerted, harmonious, position paper by a group of experts; this is the essence of the Delphi
process [35]. The second phase—the European wide survey—is aimed at producing a harmonized
European position on general competence framework.

M
@
®)

©
®)

(6)

There were six questions on the profile of the respondent:

Age

Country of residence

Current occupation: community, hospital or industrial pharmacist, pharmacist working on other
area, student, academic

If you are a student, what is your year of enrolment?

If you are a professional (licensed practitioner, academic staff...), how long have you
been practicing?

Job title

These were followed by 13 clusters in two major domains with a total in all of 68 competences

(see Appendix A). Questions in clusters 7 through 11 were concerned with personal competences and
in clusters 12 through 19 with patient care competences:

M
@)

Personal competences

Learning and knowledge.
Values.
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(3) Communication and organizational skills.
(4) Knowledge of different areas of the science of medicines.
(5) Understanding of industrial pharmacy.

Patient care competences

(6) Patient consultation and assessment.
(7)  Need for drug treatment.

(8) Drug interactions.

(9) Provision of drug product.

(10) Patient education.

(11) Provision of information and service.
(12) Monitoring of drug therapy.

(13) Evaluation of outcomes.

Most of those competencies are the same as described in Global Competency Framework, which
was published by the FIP [6].
Respondents were asked to rank the proposals for competences with a Likert scale:

(1) Notimportant = Can be ignored.

(2)  Quite important =Valuable but not obligatory.

(3) Very important = Obligatory with exceptions depending upon field of pharmacy practice.
(4) Essential = Obligatory.

The assessment methodology was based on that used by the MEDINE [36]; the even-numbered
Likert scale was the same as that used by MEDINE. A pilot MEDINE experiment using a 5-point Likert
scale, with a rank 3 = “neutral”, showed that respondents tended to “opt out” by replying with rank 3
throughout (M.T. Ross and A. Cummins, MEDINE, personal communication, 2012).

Respondents had the possibility to opt for “I cannot rank this competence” or to leave the answer
blank. Finally, they could add their comments.

The distribution of surveymonkey to potential respondents was organized by the PHAR-QA
regional directors, viz for northern Europe J. Hirvonen, for eastern B. Bozic, for western D. Rekkas,
and for southern: A. Sanchez-Pozo. The stakeholders (EPSA, PGEU, EAHP, and EIPG) also distributed
the questionnaire to their members. More than one-off emailing was required to obtain some balance
in distribution of the profiles of the respondents; numerous telephone contacts and personal contacts
were also made. The numbers of respondents snowballed through individual, local contacts.

Results are presented here in the form of scores based on the methodology used in MEDINE:
score = (frequency rank 3 + frequency rank 4) as % total.

For example: data for community pharmacists ranking competence number 1:

Rank Frequency
1 3
2 121
3 480
4 622
Total = 1226 f3+f4=1102 Score = (1102/1226) x 100 = 90%

Scores give more granularity and a better pictorial representation; they represent “obligatory”
rankings. A comparison with medians and means is given in the annex.
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3. Statistical Analysis

Data presented in this paper are for:

e Opverall rankings by six groups of respondents. These are given as means and scores. Although
the parametric use of means was probably robust enough under the circumstances, means are
given as an indication only and differences were determined using non-parametric methods
(see below).

o  Comparisons of ranking by community pharmacists with that of the 5 other professional groups
of respondents

The differences between rankings of competences or between rankings by different categories of
respondents were determined by the chi-square test (confidence level 95%).

Estimated sample size was calculated with a 95% confidence interval and a 10% error [37]. The
confidence interval (also called margin of error) is the “plus-or-minus”. The confidence level is a
measure of confidence. It is expressed as a percentage and represents how often the true percentage
of the population who would pick an answer lies within the confidence interval. Most researchers
use the 95% confidence level. For example: for community pharmacists (estimated population size:
400,000, 95% confidence interval and 10% confidence interval (margin of error)), the minimal sample
size is 97. With a sample of 258 out of 400,000, a confidence level of 95% and a 10% error, for a score of
90% the confidence interval is 4, thus giving a score range of 86%—94%.

4. Results

There were 1613 entries in the surveymonkey questionnaire. Of these 1613, 1245 (77%) went beyond
the profile description questions (first 6 questions on occupation, efc.) and ranked the competence
ranking questions (competence clusters 7 through 19).

The numbers of the respondents in the 6 groups are given in Table 1. The relative size of the
professional groups was: students > community pharmacists = academics > hospital pharmacists
= industrial pharmacists > pharmacists working in other professions. The “other” group included
pharmacists working in government agencies (regulatory affairs ... ), in wholesale, in marketing and
sales, etc. In all groups sample sizes were well above calculated minimal sampling size (Table 1).

Table 1. Respondents by professional group, and sampling rates.

Calculated Minimal Sample

. Number of o Estimated EUROPEAN . o,
Professional Groups Respondents % POPULATION (x 1000) Size (95% Cuonﬁdence Level,
10% Error)
Community pharmacists 258 20.7 400 (PGEU) 97
Hospital pharmacists 152 122 12 (EAHP) 96
Industrial pharmacists 135 10.8 10 (EIPG) 96
Others 77 6.2 ? ?
Breakdown of “others”
Regulatory affairs, o7 R » ’
government
Consultancy 10 - ? ?
Wholesale, marketing, 10 ~ » »
distribution
Lobbyist, NGO 6 - ? ?
Pha}'macy chémper, 5 ~ » »
society, association
Healthcare insurance
1 - ? ?
agency
Not specified 18 - - -
Students 382 30.7 200 (PHARMINE) 96
Academics 241 19.4 10 (PHARMINE) 96
Total 1245 100 400 + 12 + 10 + 200 + 10 = 632 97

The ranking of the majority of the 1245 respondents (rank 3 + rank 4: 69.7%, Table 2) showed that
the respondents considered the proposed competences were obligatory for pharmacy practice. 12%
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considered that competences were not important (rank 1), could not rank or left blanks. 9% either
could not rank or left blanks.

Figure 2 shows the ranking of the 68 competences by the 6 groups of respondents. There was
overall agreement between groups. Scores greater than 90% were observed for competences in groups
7,8,9,10,14, 15 and 17, and scores less than 50% for competences in groups 7, 9, 10, 11 and 12. These

results indicate that some competences are not considered important although the group in general
it is.

Table 2. Global ranking for entire population of respondents, n = 1245.

Rank Number %
1 2470 29
2 14,933 17.6
3 30,132 35.6
4 29,194 34.1
Cannot rank 1764 2.1
Blank 6167 7.3
Theoretical total =68 x 1245 = 84,660 100%

——community
~——hospital
—industrial
—others
——students

academics

Figure 2. Ranking of the 68 competences by the 6 groups of respondents (community pharmacists:
green, industrial pharmacists: red, hospital pharmacists: orange, others: purple, students; blue,
academics: yellow). Numbers on the circumference refer to competences (1 through 68). Numbers on
the vertical axis refer to % score (0 through 100).

Comparisons between community pharmacists and other groups are given below.

Figure 3 shows that there was little difference in the rankings of hospital and community
pharmacists. Ranking for competences 23, 24, 36 and 63 was community > hospital, and for
competences 42, 43 and 68 community < hospital.
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——community

hospital

Figure 3. Comparisons of rankings by hospital (orange) and community pharmacists (green). Numbers

on the circumference refer to competences (1 through 68). Numbers on the vertical axis refer to %
scores (0 through 100).

Figure 4 shows that industrial pharmacists scored differently from community pharmacists.
Ranking for competences 24, 30, 33, 36, 43-52, 55, 58, 60, 61, 63, 64, 66 and 67 was community >
industrial, and for competences 6, 18, 28, 34 and 38—41 community < industrial.

13
14
15
16
17— communi
18 v
' 19 —industrial

20

Figure 4. Comparisons of rankings by industrial (red) and community pharmacists (green). Numbers

on the circumference refer to competences (1 through 68). Numbers on the vertical axis refer to % score
(0 through 100).
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Figure 5 shows that pharmacists working in professions other than community, industrial or
hospital pharmacy gave scores similar to those of community pharmacists. Ranking for competence 36
was community > industrial, and for competences 6, 28 and 41 community < industrial.

——community

—others

Figure 5. Comparisons of rankings by pharmacists working in other professions (purple) and
community pharmacists (green). Numbers on the circumference refer to competences (1 through
68). Numbers on the vertical axis refer to % score (0 through 100).

Figure 6 shows that students often gave higher scores than community pharmacists. Ranking for
competence 37 was community > students, and for competences 6, 18, 27-29, 34, 38 and 39 community
< students.

Academics often scored higher than community pharmacists. Figure 7 shows that ranking for
competence 23 was community > academics, and for competences 6, 18, 28, 34 and 38—41 community
< academics.
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53“ Iy S ZZa 1 1 g ——community

—students

302928
531

40 T
39 |13
383736 34333
36 5 34

Figure 6. Comparisons of rankings by students (blue) and community pharmacists (green).

——community

academics

Figure 7. Comparisons of rankings by academics (yellow) and community pharmacists (green).
Numbers on the circumference refer to competences (1 through 68). Numbers on the vertical axis refer
to % score (0 through 100).
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The surveymonkey text analysis tool allows the frequency of key words and key terms to be
determined thus illustrating the relative importance of the terms. In Figure 8, the font size is
proportional to number of citations.

Comments (42)

® Responses (42) & Text Analysis % My Categories (0)

| & = (Search responses Q

Showing 17 words and phrases

Knowledge . Practicerse Questions
consider Ph@rmacy scientific Data

Pharmacistrrevious Page

ResearchaskCompetenceceo
Sources ower Public

Figure 8. The surveymonkey text analysis tool (example for profile question group 10: Personal
competences: learning and knowledge).

Comments that occurred frequently included:

e  Target audience

a“

. refer to daily work in a community pharmacy”

“focus on practicing pharmacists”

“for specialists”

“Not really the role of primary care, but important for some knowledge and awareness.”

O O O OO0

“Things that every pharmacist should be familiar with and even more in patient care fields,
as in hospital or community pharmacy.”

@) “For community pharmacists the above are essential, but for other pharmacists less.”

O “Can imagine it to be important in hospitals...”

O “For clinical and hospital pharmacists.”

e University level

O “Competences recorded as ‘very important’ cannot be fully obtained on pre-graduate level
and also postgraduate training is needed.”
O “Competence 66 cannot be fully achieved during the pre-graduate training and requires

also postgraduate education.”

e  Difficulties in application
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@) “Are subject areas professional competences?”

@) “If not commercially available I would contend that we should change what we are
prescribing. I do not believe in ‘specials” which in the UK are abused and contribute hugely
and inappropriately to our drugs bill.”

O “There are always people who need some special drug which is not commercially
available.”

O “Not sure how most pharmacists would be able to manufacture?”

O “General information on diet or exercise is important but the specific recommendations for
the patient should be made by the experts in those areas (e.g. dietician or physiotherapist).”

O “Information should be basically provided by doctors, before pharmacists.”

O “I am not sure that pharmacists know current clinical guidelines. If medicine is prescribed

we give it to patient.”

e Suggestions for further inclusions, efc.

O “Acquire other competencies for new services like vaccinations in the pharmacy, screening
tests (colon cancer, heart disease, COPD, etc.) Public Health services in general, NCD
(non-communicable diseases)”

@) “Services like vaccinations, screenings (colon cancer, kidney, COPD, Heart disease, efc.)
and others should become essential in the curriculum in order to be able to perform the
services in the future.”

O “Pharmacist should also provide information about medical devices and other items
available in the pharmacy.”

@) “The knowledge on drug therapies and reactions on failing therapies are core fields for
pharmacists.”

O “Radio-pharmacy”

e  Technical difficulties with the survey

O “In my browser section 6 appears blank”
O “Never ask 2 things in the same question ...

”

O “No possibility of open-ended questions ...
e  Language difficulties
O “Too complicated for my simple English ... ”

O “I cannot rank this competence for I do not fully understand the meaning of the
competence.”

5. Discussion

i

The results show that competences in the areas of “drug interactions”, “need for drug treatment
and “provision of information and service” were ranked highest whereas those in the areas of “ability
to design and conduct research” and “development and production of medicines” were ranked lower.
For the latter two competences one out of six categories—industrial pharmacists—ranked higher than
the other 5 groups. The impact of the professional group status on the ranking will be dealt with in a
future paper.

The six groups were formed following the end of data collection from respondents. There was no
prior separation into sampling groups and no selection. Comments received during European-wide
data collection (unpublished) suggested that snowballing was occurring with respondents being
recruited by colleagues and friends. Furthermore, the identity of the respondents was unknown;
only the computer IP numbers were collected; several respondents could use the same computer.

”
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Thus, the requirement for anonymity in Delphi studies was maintained in the second phase i.e., the
European-wide survey. This was not the case in the first phase i.e., the elaboration of the survey by
three Delphi rounds within the consortium.

Another question that scored low was that concerned with the subject area “physics”. This,
however, is not a competence as such. They were included as they are part of the EU directive on the
sectoral profession of pharmacy [2]. The question to be asked here was more accurately “adequate
knowledge of the following areas (physics ... ) in the science of medicines is necessary to support
pharmaceutical practice” but once again one is not dealing with competences for practice. Perhaps
the best way to consider this is to take the teaching of certain subject areas as an essential, integral
part of the acquirement of given competences for practice. This is the position taken by FIP (2012
reference) when they propose that the foundations of quality in pharmacy education are science (or
knowledge), practice and ethics. The two aspects “knowledge” and “practice” are well separated and
several papers have dealt with the question of how practice relates to knowledge (e.g., Waterfield) and
whether pharmacy is a knowledge/science-based profession. The European answer to this question
would be “yes” with the proviso that the way in which individual member state countries link practice
to knowledge/science is their responsibility and not that of the European Commission.

This freedom of action is also reflected in the issue that organization and management
competencies are not included in the framework, nor are time management, financial issues,
responsibility for processes and decisions, new tools in the pharmacy profession, such as marketing,
category management, procurement, and reimbursement for services. It is judged that such issues are
more national than European. Albeit, a question is asked on the “ability to identify the need for new
services” with the possibility to develop the answer in the comments box. Several comments were
received on future developments in pharmacy practice.

The main difference of the PHAR-QA with the PHARMINE survey is that the former is shorter and
more concise. It is intended that the PHAR-QA framework—compared to other national frameworks
for example in the UK (CoDEG cited above)—be short and concise and represent a harmonized
European version that can be adapted to the national situation in a given member state. The use of the
second phase Delphi process ensured that the PHAR-QA framework is consensual and harmonized
throughout European countries. This was done by using extensive, random, snowballing recruitment.
As stated above, the recruitment was not entirely random as it was distributed by PHAR-QA regional
directors and stakeholders—all pharmaceutical in nature—and was thus aimed at a specific population.
The survey aimed at balance throughout European countries, professional and age groups. This
was largely attained although some groups (e.g., students) and some countries (e.g., Germany)
were over-represented in terms of the number of actual respondents compared to the number of
potential respondents.

There was a relatively large number of respondents who did not go beyond the profile questions
(23%). These were mainly students and this may be related to issues with the English language. The
question can be asked as to whether the respondents were suitably armed to reply to the questionnaire.
It is unfortunate that 23% of respondents did not go beyond the first six profile questions. However of
the 1245 respondents x 68 questions = 84,660 potential replies there were “only” 2.1% “cannot rank”
and 7.3% blanks.

The number of respondents (1245) far exceeded the sample size number of 100 respondents
estimated for a total population of 632,000 potential respondents. As the numbers in all six categories
are large this will allow inter- and intra-group comparisons. In this article, we presented comparisons
between ranking by community pharmacists and the ranking by the other 5 professional groups. Many
other comparisons are possible such as 1st year students versus 5th/6th year students, academics with
students, different age groups, etc. These will be the subject of further publications. One particular
comparison is of great interest: that concerning the ranking in different countries. Ever since the
pioneering work of Bourlioux and the founder members of the EAFP [38] there has been a move
to harmonization of pharmacy education throughout the EU driven partly by the publication of
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EU directives on the sectoral profession of pharmacy [39]. It will be interesting to know whether
professionals in different member states have (or have not) similar views on the importance of the
different competences for practice.

Regarding statistics, as the ordinal data of the Likert scale has only 4 units (1, 2, 3 or 4), the score
was an attempt to introduce more granularity into the results than can be obtained with the use of
medians. Scores measure the degree to which competences are considered “obligatory” (ranks 3 and
4). Although this adds granularity it does not convert the ordinal data into ratio data.

The comments from the respondents raised several issues on English phraseology and idiom
and these have been corrected in the second version. Words that have a loose definition such as
“familiarity” were also removed. Questions that asked 2 separate sub-questions such as “ability to
perform and interpret medical laboratory tests” were simplified.

6. Conclusions

Az

The results show that competences in the areas of “drug interactions”, “need for drug treatment”
and “provision of information and service” were ranked highest whereas those in the areas of “ability
to design and conduct research” and “development and production of medicines” were ranked lower.

This PHAR-QA framework does not, however, replace member state law or the EU directive on
qualifications for the sectoral profession of pharmacy. The PHAR-QA framework simply represents
the consensual opinion of several hundred European pharmacy professionals, academics and students.

7. Perspectives

The project started in October 2012 and will finish in March 2016, thus it is now entering its critical,
final stage.

On the basis of the results above PHAR-QA has now produced a fifth version of the competence
framework taking into account:

e The ranking of the fourth version of the framework presented in this paper
e The comments of the respondents, namely

O Need for simplified construction of questions
O Attention given to use of easy to understand English

e The question “did we miss anything?” with suggestions for competences to be included
(open-ended question)

The revised version of the question is available and readers are invited to respond [40].

The final PHAR-QA framework will be exploited by EAFP that will propose its use in European
pharmacy departments and suggest the modalities through which it could be introduced. In a later
stage efforts will be made to introduce this competence framework approach to other aspects of
education such as continuing professional development and to monitoring of practice.
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Appendix A

Table Al. Ranking data for 68 competences (1 = 1245 respondents).

Number of Mean Ranking Median Ranking Score 3% + 4%
Competence
7. Personal competences: learning and knowledge.
1. Ability to identify learning needs and to learn independently 1 34 4 89.89
(including continuous professional development (CPD)). = :
2. Analysis: ability to apply logic to problem solving, evaluating
. N 2 35 4 92.70
pros and cons and following up on the solution found.
3. Synthesis: capacity to gather and critically appraise relevant
. . 3 34 4 89.70
knowledge and to summarize the key points.
4. Capacity to evaluate scientific data in line with current 4 30 3 81.38
scientific and technological knowledge. ) i
5. Ability to interpret preclinical and clinical evidence-based
medical science and apply the knowledge to pharmaceutical 5 32 3 81.02
practice.
6. Ability to design and conduct research using appropriate 6 27 3 5547
methodology.
7. Ability to maintain current knowledge of relevant legislation
. 7 33 3 85.96
and codes of pharmacy practice.
8. Personal competences: values.
1. Dg.‘monstrate a professional approach to tasks and human 8 34 4 91.09
relations.
2. Demonstrate the ability to maintain confidentiality. 9 35 4 91.74
3. Take full pefsonal r.esponslblhty for patient care and other 10 34 4 88.43
aspects of one’s practice.
4. Inspire the confidence of others in one's actions and advice. 11 32 3 82.84
5. Demonstrate high ethical standards. 12 3.6 4 91.88
9. Personal competences: communication and organizational skills.
1. Effective communication skills (both orally and written). 13 34 4 92.60
2. Effective use of information technology. 14 3.1 3 84.63
3. Ability to work effectively as part of a team. 15 33 3 87.76
4. Ability to identify and implement legal and professional

requirements relating to employment (e.g., for pharmacy 16 3.1 3 78.43
technicians) and to safety in the workplace.

5. Ability to contribute to the learning and training of staff. 17 3.0 3 77.46
6. Ablllty to deslgn.a}'\d manage the development processes in the 18 27 3 56.50
production of medicines.

7. Ability to identify and manage risk and quality of service 19 31 3 77.99
issues.

8. Ability to identify the need for new services. 20 28 3 64.00
9. Ability to communicate in English and/or locally relevant 21 30 3 80.67
languages.

10. Ability to evaluate issues related to quality of service. 22 29 3 75.07
11. Ability to negotiate, understand a business environment and 23 27 3 56.62

develop entrepreneurship.

10. Personal competences: knowledge of different areas of the science of medicines.

1. Plant and animal biology. 24 22 2 32.87
2. Physics. 25 2.0 2 23.65
3. General and inorganic chemistry. 26 25 2 46.50
4. Organic and medicinal/pharmaceutical chemistry. 27 31 3 75.26
5. Analytical chemistry. 28 2.7 3 56.29
6. General and applied biochemistry (medicinal and clinical). 29 3.0 3 75.74
7. Anatomy and physiology; medical terminology. 30 32 3 82.86
8. Microbiology. 31 29 3 7121
9. Pharmacology including pharmacokinetics. 32 3.7 4 95.21
10. Pharmacotherapy and pharmaco-epidemiology. 33 3.6 4 91.98
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Table A1. Cont.

Number of Mean Ranking Median Ranking Score 3% + 4%
Competence
11. Pharmaceutical technology including analyses of medicinal 34 32 3 7804
products.
12. Toxicology. 35 3.1 3 77.92
13. Pharmacognosy. 36 2.7 3 56.07
14. Legislation and professional ethics. 37 33 3 83.13
11. Personal competences: understanding of industrial pharmacy.
1. Current knowledge of design, synthesis, isolation, 38 26 3 5239
characterization and biological evaluation of active substances. : - o
2. Current knowledge of good manufacturing practice (GMP) and
of good laboratory practice (GLP). » 30 3 7260
3. Current knowledge of European directives on qualified persons m 26 3 54.44
(QPs).
4. Cun‘fent knowledge of drug registration, licensing and 4 29 3 67.36
marketing.
5. Current knowledge of good clinical practice (GCP). 42 3.0 3 71.96
12. Patient care competences: patient consultation and assessment.
1. Ability to perform and interpret medical laboratory tests. 43 29 3 66.46
2. Ability to perform appropriate diagnostic or physiological tests
to inform clinical decision making e.g., measurement of blood 44 2.8 3 66.27

pressure.

3. Ability to recognize when referral to another member of the
healthcare team is needed because a potential clinical problem is 45 3.4 4 88.86
identified (pharmaceutical, medical, psychological or social).

13. Patient care competences: need for drug treatment.

1. Retrieval and interpretation of relevant information on the % 30 3

patient's clinical background. 82.23

2. Retrieval and interpretation of an accurate and comprehensive W 34 4

drug history if and when required. 87.83

3. Identification of non-adherence and implementation of 48 33 3

. o N 84.80
appropriate patient intervention.

4. Ability to advise to physicians and—in some cases—prescribe 9 32 3

medication. 83.10

14. Patient care competences: drug interactions.

1. Identification, understanding and prioritization of drug-drug
interactions at a molecular level (e.g., use of codeine with 50 35 4 89.35
paracetamol).

2. Identification, understanding, and prioritization of
drug-patient interactions, including those that preclude or require
the use of a specific drug (e.g., trastuzumab for treatment of
breast cancer in women with HER2 overexpression).

51 34 4 87.51

3. Identification, understanding, and prioritization of 50

drug-disease interactions (e.g., NSAIDs in heart failure). 36 4 93.61

15. Patient care competences: provision of drug product.

1. Familiarity with the bio-pharmaceutical, pharmacodynamic 53 33 3

and pharmacokinetic activity of a substance in the body. 8562

2. Supply of appropriate medicines taking into account dose,
correct formulation, concentration, administration route and 54 3.6 4 94.03
timing.

3. Critical evaluation of the prescription to ensure that it is 55 35 4

clinically appropriate and legal. o187

4. Familiarity with the supply chain of medicines and the ability 56 31 3

to ensure timely flow of drug products to the patient. 8026

5. Ability to manufacture medicinal products that are not 57 29 3

commercially available. 66.57

16. Patient care competences: patient education.

1. Promotion of public health in collaboration with other actors in

the healthcare system. 58 3.1 3 75.53

2. Provision of appropriate lifestyle advice on smoking, obesity, 59 30

3 73.07
etc.

3. Provision of appropriate advice on resistance to antibiotics and 60 33 3

similar public health issues. 88.66
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Table A1. Cont.

Number of Mean Ranking Median Ranking Score 3% + 4%
Competence
17. Patient care competences: provision of information and service.
1. Ablllt}{ to use effectwe consultations to identify the patient's 61 30 3 84.84
need for information.
2. Provision of accurate and appropriate information on 6 35 4 91.81
prescription medicines.
3. Provision of informed support for patients in selection and use
of non-prescription medicines for minor ailments (e.g., cough 63 3.4 4 86.09

remedies...).

18. Patient care competences: monitoring of drug therapy.

1. Identification and prioritization of problems in the
management of medicines in a timely manner and with sufficient 64 3.3 3 89.01
efficacy to ensure patient safety.

2. Ability to monitor and report to all concerned in a timely
manner, and in accordance with current regulatory guidelines on

Good Pharmacovigilance Practices (GVPs), Adverse Drug Events 05 32 3 8235
and Reactions (ADEs and ADRs).
3. Undertaking of a critical evaluation of prescribed medicines to

N i 31 N N 66 3.1 3 79.88
confirm that current clinical guidelines are appropriately applied.
19. Patient care competences: evaluation of outcomes.
1 Assessment of outcomes on the monitoring of patient care and 67 30 3 7414
follow-up interventions.
2. Evaluation of cost effectiveness of treatment. 68 2.7 3 59.60
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1. Introduction

PHAR-QA “Quality Assurance in European Pharmacy Education and Training”, funded by
the European Commission, is producing a framework of competences for pharmacy practice [1]
in line with the EU directive on sectoral professions and taking into account the diversity of the
pharmacy profession and the on-going changes in healthcare systems and in the pharmaceutical
industry. PHAR-QA asked academia, students and practicing pharmacists to rank competences
for practice. The results of the first Delphi [2] round show that competences in the areas of “drug
interactions”, “need for drug treatment” and “provision of information and service” ranked highest.
This paper presents the results of the second PHAR-QA Delphi round in the European pharmacy
community. A revised version of the PHAR-QA questionnaire was produced following the analysis of
the results of the first round [2]. The expert academic panel (the authors) based their revision of the first
European Delphi questionnaire on the ranking of, and comments on, the competences proposed. In
most cases, the subject matter of the competences was unaltered in the second round survey compared
to that of the first round.

Several problems were encountered in the first round [2], and changes were made in order to make
the questionnaire clearer. The major changes in the revised version of the survey questionnaire were:

e Questions were simplified, especially regarding matters of:

treating one topic per question;
simplifying English expressions.

e The section on the subject areas as given in the directive 2013/55/EU (physics, biology, etc.) [3]
was removed as these were not considered as “competences”.

e Questions on research and industrial pharmacy were reworked given the level for which the
PHAR-QA framework is intended: five-year pharmacy degree, not postgraduate specialisation.

e  Emphasis was placed on “being aware of”, rather than “capable of doing”. We used the terms
“knowledge”, i.e., “being aware of”, and “ability”, i.e., “capable of doing”.

e The second version of the European Delphi questionnaire included an open-ended question for
suggestions on matters not proposed that should be treated and other comments.

As the subject area of each competence was not altered, it is possible to compare the rankings of
the second round with those of the first.

The rationality behind the study was double. Firstly, pharmacy departments need tools for
implementation, but also for the evaluation of programs, striking a balance between a structural
approach (subjects, years, etc.) and a competence approach (expected by patients and/or employers).
Secondly, following the enormous development and dispersion of pharmacists’ professional activities,
a diploma without additional information is not enough. This is not a question for the pharmacy
degree alone, but is in line with increased expectations in terms of quality, usefulness and employability
of graduates [4]. The rationality behind the use of the Delphi methodology was to determine a reliable
group opinion from a group of experts with a measure of their consensus [5].

2. Experimental Section

Short Description of the Experimental Paradigm and Methodology

The methodology/paradigm used in the PHAR-QA project has been described in detail
elsewhere [2]. A summary is given in Table 1.
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Table 1. Research paradigm used. PHAR-QA, Quality Assurance in European Pharmacy Education

and Training.

Step

Phase

A competence framework based on PHARMINE [6] and other published frameworks for practice in
healthcare was ranked (4-point Likert scale) and refined by 3 rounds of a Delphi process [7], by a
small expert panel consisting of the authors of this paper.

Following the 3rd Delphi round within the small expert panel above, the competences were ranked in
two separate rounds by a large expert panel consisting of six groups, European academics, students
and practicing pharmacists (community, hospital, industrial and pharmacists working in other
professions), using the PHAR-QA SurveyMonkey® (SurveyMonkey Company, Palo Alto, CA, USA)
questionnaire [8]. There were 68 competences proposed in the first round and 50 in the second, the
difference being due primarily to the removal of the subject areas. Invitations were sent to the

43 countries of the European Higher Education Area that have university pharmacy departments
(thus excluding countries, such as Luxembourg and the Vatican). Data were obtained from

38 countries (thus not including Armenia, Azerbaijan, Georgia, Moldova and Russia). In some figures,
not all countries are represented, but data from all countries were included in the statistical analysis.

The first 6 questions were on the profile of the respondent (age, occupation, experience).

Respondents were then asked to rank clusters of questions on competences numbered 7-17
(numbering following on from the 6th question of the respondent profile). Questions in Clusters 7
through 10 were on personal competences and in Clusters 11-17 on patient care competences.

Respondents were asked to rank the proposals for competences on a 4-point Likert scale:

(1) Not important = Can be ignored;

(2) Quite important = Valuable, but not obligatory;

(3) Very important = Obligatory, with exceptions depending on the field of pharmacy practice;
(4) Essential = Obligatory.

There was also a “cannot rank” possibility and the possibility of leaving an answer blank.

Ranking scores were calculated (frequency rank 3 + frequency rank 4) as the % of total frequency; this
represents the percentage of respondents that considered a given competence as “obligatory”.

The calculation of scores is based on that used by the MEDINE “Medical Education in Europe”
study [9].

Leik ordinal consensus [10] was calculated as an indication of the dispersion of the data within a
given group. Responses for consensus were arbitrarily classified as: <0.2 poor, 0.21-0.4 fair,
0.41-0.6 moderate, 0.61-0.8 substantial, >0.81 good, as in the MEDINE study [7].

For differences amongst groups and amongst competences, the statistical significance of differences
was estimated from the chi-square test; a significance level of 5% was chosen. Correlation was
estimated from the non-parametric Spearman’s “r” coefficient and graphically represented using

parametric linear regression.

Respondents could also comment on their ranking. An attempt was made to analyse comments using
the NVivo10® (QSR International Pty Ltd., Victoria, Australia) [11] and the Leximancer® (Leximancer
Pty Ltd., Brisbane, Australia) [12] programs for the analysis of semi-quantitative data. In this study
and the previous first round study, the word number of the comments was too small to draw
significant conclusions.

Each of the individual 3771 entries into the two rounds of the survey was analysed in detail.
Entries from respondents not going beyond the first 6 questions (on the respondent profile) were
removed, leaving a total of 2773 complete entries for the two rounds, Round 1, 1245, and Round 2,

1528 complete entries.

Several strategies were used to minimize bias. The small expert panel examined the formulation
of questions in order to avoid “leading questions” involving suggestive interrogation evoking a
particular answer from a particular group. Other biases could arise in the way in which respondents
were approached. This has been described in detail elsewhere [2]. In order to avoid bias from a
partial response ratio, we defined representative groups and did not send the questionnaire to general
populations. However, this by itself could have introduced a bias. It is possible, for instance, that
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as we used national student associations to contact students (amongst other means) rather than
sending the questionnaire to global listings of students, then we harvested results from students
motivated to join a student union. The counter argument here is that such students may well be the
ones interested in change and evolution in pharmacy education and training with, for instance, more
competency-based education. A more general point here is that there may well be self-selection bias by
respondents themselves with selection of those more concerned with the future of pharmacy. This may
be desirable if the purpose of the Delphi procedure is to direct future developments rather than to
confirm present opinions.

“Double replies” were defined as those of respondents with complete replies to the two surveys,
separated in time by at least 9 months, both from the same computer Internet Protocol address
(IP address) and having identical replies to the first 6 profile questions (age, profession, etc.) of the
questionnaire. It was assumed that if the IP address and the replies to the first 6 questions were
identical in the two rounds, then the same person was involved in the two rounds. There was no
possibility to validate or invalidate this supposition.

3. Results and Discussion

3.1. Presentation of the Results of the Second Round in the European Pharmacy Community and Comparison
with the Results of the First Round

The numbers of respondents in the two rounds are presented in Table 2. Compared to the first
round, the percentage of respondents going beyond Question 6 in the second round was lower in all
groups excepting that of “pharmacists in other professions”, where the response rate was higher in the
second round (81% versus 48%).

The number of respondents in all groups and in both rounds was higher than the minimum
number required to be surveyed based on the estimated European population of each group [2,13].

The percentage of double replies was generally low. It was highest for industrial (16%) and
hospital pharmacists (15%; Table 2). Thus, in these two groups, just under one fifth of replies in
the two rounds, in all probability, came from the same person. The percentage of double replies
for students was very low (0.6%), showing that two different student populations answered the
questionnaires in the two different rounds. This reveals a certain conflict in the student group between
two of the principles of the Delphi methodology: iteration and anonymity. Iteration would require that
the composition of the expert panel remains the same, i.e., that the same people are surveyed, in the
different rounds. However, in order to maintain anonymity, the decision was taken not to collect email
addresses in the first round and to resend the survey to the same email addresses in the second round
(so ensuring that the same people were contacted). We hoped to overcome the difficulty arising from
the conflict of “iteration versus anonymity” by using the same global email listings for the different
groups in the two rounds and this with the objective of contacting the same people.
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In Figure 1 are shown the distributions of respondents by age in the two rounds.
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Figure 1. Distributions of respondents by age (%) in the two rounds (Round 1 open columns, Round 2
full columns). The chi-square test of a difference between rounds (df = 5, six groups): 16.8, p < 0.01.
Chi-square (df = 4; without the student group): 0.6, p > 0.05.

In both rounds, 50% or more of the respondents were in the age group 18-30 years old.
This reached 68% in the second round due to a much larger percentage of students in this round
(Figure 2) and to the difference in the study year of the students between the two rounds (Figure 3).
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Figure 2. Percentage distribution of different groups in the two rounds (“other”: pharmacists working
in other professions). The chi-square of a difference between rounds (df = 5, six groups): 13.2, p < 0.05.
Chi-square (df = 4; without the student group): 2.8, p >0.05.
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Figure 3. Study years of students (expressed as the % of the total in each round). The chi-square of a
difference between rounds (df = 5, six groups): 32.3, p < 0.001. Chi-square (df = 4; without the second

year group): 0.8, p > 0.05.

Figure 3 shows that the main difference in numbers concerned second year students, with almost
four-times more students in the second year group in the second round. In other groups the total
numbers and the numbers of double replies in the two rounds were similar (Table 2). The greater
stability of the groups (excepting students) between the two grounds was illustrated by two other
factors. Firstly, the percentage distributions of years of professional experience were similar in the

two rounds (Figure 4).
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Figure 4. Percentage distributions of the years of professional experience of groups (excepting students).

Chi-square (df = 4, five groups): 1.6, p > 0.05.

The second factor revealing that the populations of professional groups were similar in the two
rounds was the existence of a significant correlation between the numbers of respondents per country
in the two rounds in three out of five of the groups: community, hospital and industrial pharmacists
(Table 3). Thus, for these three groups, countries returned similar numbers of respondents in the

two rounds.
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Table 3. Correlation (r) between the numbers of respondents per country in the two rounds. NS: p > 0.05.

Group r p
Community pharmacists 0.24 p<0.05
Hospital pharmacists 0.68 p <0.05
Industrial pharmacists 0.15 p <0.05
Pharmacists in other professions 0.00002 NS
Academics 0.02 NS
Students 0.0007 NS

The number of students per country in the two rounds determined to a large extent the total
number of respondents per country (Figure 5) (data for the top 16 in terms of total respondents/country
in Round 2 are given).
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Figure 5. Total number of respondents per country (a); and number of students per country in the
two rounds (b) (open columns: Round 1; full columns: Round 2).
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It can be seen that the large numbers of total respondents in the second round in countries such
as France and Poland, for instance, were largely due to the recruitment of large numbers of students
in these countries in Round 2. In other countries, e.g., Spain, this was not the case. Thus, although
Table 3 reveals that for professional pharmacist groups, the geographical distribution of the respondent
population is more or less stable from Round 1 to Round 2, Table 3 and Figure 5 reveal that for other
groups, such as students and academics, this is less evident. Two questions have to be answered here:
why is there a shift in geographical distribution of respondents in some groups, and does this impact
on the global results? The methodology used was the same in both rounds and for all groups. It was
essentially based on contacts by email, mainly via professional groups, chambers and associations,
backed up by oral contact with individuals and groups. The same email lists were used in the two
rounds. Albeit that although the same persons were contacted, the response rate was different, in
some groups, from Round 1 to Round 2. Personal contacts suggested that this may have been due to
different awareness of the project through national and European publications and to a fall in interest
following surveying “fatigue”. Although the geographical distribution of respondents changed, this
did not appear to modify the correlation between scores for individual competences obtained in the
first round and those obtained in the second round (see later). This could be due to the fact that ranking
by a given group changes little from one country to another [14].

3.2. Results for the Ranking of Competences and for Consensus in the Second Round

Overall ranking data are given in Table 4.

Table 4. Ranking data for the total population in the second round (1 = 1528 respondents).

Ranking Number of Rankings %
Essential 25,426 33.3
Very important 27,959 36.6
Quite important 10,708 14.0

Not important 1240 1.6

Cannot rank 1909 2.5
Subtotal 67,242 88.0
Blanks 9158 12.0
Total 1528 x 50 = 76,400 100.0

As in the first round, the total for “cannot rank” plus “blanks” was low (14.5%), suggesting
that the questionnaire was easy to understand and relevant to practice. The calculated score for the
total population (1 = 1528 respondents) was high at 81.8%, revealing that globally, 8/10s of respondents
ranked the competences as “obligatory”. The global Leik consensus was also high at 0.61, revealing that
opinions were relatively homogeneous. These values are not significantly different from those of Round 1.

The Leik consensus values for the 50 competences for each of the six groups are given in Figure 6.

Consensus within groups was high (around 0.6) and similar for all groups. Consensus
was relatively lower (0.4-0.5) for Competences 20 “knowledge of design, synthesis, isolation,
characterisation and biological evaluation of active substances” and 26 “ability to perform appropriate
diagnostic tests, e.g., measurement of blood pressure or blood sugar”.

Consideration of the Leik consensus values brings us back to the question of bias (which has
already been touched upon (see above)). In order to avoid bias in selection, the numbers of respondents
were planned to be balanced between countries and professional groups. Since the calculated Leik
ordinal consensus between fractions in all groups was high, we considered that this was achieved and
that the replies were homogeneous. On a more general basis, in a study such as this, it is unavoidable
that certain biases will be present, and this is a possible limitation of the study. The two main elements
here are the Delphi approach and the selection of experts. We would argue that the Delphi approach
used allowed us to establish an expert group opinion with an acceptable degree of dispersion or
consensus. The second element is our definition of experts, i.e., the groups approached for answering
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the questionnaire. On this point, some may disagree with our choice. Only future studies and data can
provide an answer to this question.

30 | TNATL22
need for drug 27 5 patien% Consultation

Figure 6. Leik consensus values for the 50 competences of the six groups (vertical scale: Leik consensus,
circumference: competence number and cluster; community pharmacists: green; hospital pharmacists:
orange; industrial pharmacists: red; pharmacists in other professions: purple; students: blue; academics:
yellow). See the Appendix for the details of competences.

The scores for the 50 competences of the six groups are given in Figure 7.
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Figure 7. Scores for the 50 competences of the six groups (vertical scale: score, circumference:

competence number and cluster; community pharmacists: green; hospital pharmacists: orange;

industrial pharmacists: red; pharmacists in other professions: purple; students: blue; academics:

yellow). See the Appendix for the details of competences.
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Figure 7 emphasises the consensus of scoring amongst groups. Scores were almost exclusively
very high (80% or above) except for four competences: 20: “knowledge of design, synthesis, isolation,
characterisation and biological evaluation of active substances”, 26: “ability to perform appropriate
diagnostic tests, e.g., measurement of blood pressure or blood sugar”, 39: “ability to manufacture
medicinal products that are not commercially available” and 50: “ability to contribute to the cost
effectiveness of treatment by collection and analysis of data on medicines’ use” (see also the table in
the Appendix). It should be noted that there was some disagreement within groups in scoring, as, for
instance, Leik consensus on Competences 20 and 26 was low (Figure 6).

Another indicator of global consensus was the Spearman correlation coefficient. When compared
with the community pharmacist, groups’ score values for the different groups were as follows: hospital
pharmacists r = 0.62, industrial pharmacists r = 0.64, pharmacists in other professions r = 0.87, students
r =0.77 and academics r = 0.82 (all p < 0.001).

The above correlations are interesting in light of the change in the student contribution from the
first to the second round. The proportion of students involved increased very substantially from under
30% (Round 1) to approximately 50% (Round 2). Furthermore, many of those students who responded
were only in their second year of pharmacy education. These students may be unqualified to reliably
answer such a survey, as they are some distance from actually working as a pharmacist. However
the Spearman correlation coefficient for scores for students against scores for community pharmacists
is high (0.77) and incidentally higher than that for hospital pharmacists (0.62). Visual inspection of
Figure 7 shows that there is a tight relationship between scores for community pharmacists (green line)
and students (blue line). Two other points should be considered. In a previous paper on the results
from Round 1 [15], students, academics and community pharmacists ranked personal and patient
care competences for pharmacy practice. The ranking profiles for all three groups were similar.
This was true of the comparison between students and community pharmacists concerning patient
care competences, suggesting that students do have a good idea of their future profession. Albeit, a
comparison of first and fifth (final) year students did show slightly more awareness of patient care
competences in the final year students. On balance, we would suggest that pharmacy students, even
those in the early years of study, do have well-founded ideas on the competences required for their
future profession. The same paper showed that there were no substantial differences amongst rankings
of students from different countries, some with more “medicinal /clinical” courses and others with
more “chemical sciences” courses. Secondly, in the PHARMINE study [16], it was found that 9/25
countries provide a substantial part of their training (community and/or hospital pharmacy) in the
first two years of study. For example, second year French pharmacy students, who were largely
represented in the second round, have a six-week training period.

There were some differences amongst groups, with for instance, hospital pharmacists scoring
competence 50 “ability to contribute to the cost effectiveness of treatment by collection and analysis
of data on medicines’ use” much higher (95%) than the overall average (68%). Another example
was industrial pharmacists who score competences in Cluster 10 “research and industrial pharmacy”
higher, often substantially, than the global average (see the table in the Appendix).

Given that the subject matter of proposed competences was not substantially altered between
rounds, scores for the same competences were compared between Rounds 1 and 2. Linear regression
analysis was used (see Figure 8). Two provisos have to be made regarding such use. It is not known
whether the variable “score” is normally distributed. Given that the score is a transformed variable
calculated on the basis of ranks that are highly skewed to the right suggests that scores may have a
non-normal distribution. Furthermore, the exact wording of the individual questions asked differed
between the two rounds. In Figure 8 is given as a graphic aid to understanding of the relationships
between the two rounds. The non-parametric Spearman correlation coefficient “r” was 0.88, p < 0.0001.
Global means were 80% for Round 1 and 81% for Round 2.
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Figure 8. Linear regression graphic representation of the relationship between scores for individual
competences obtained in the first round of the PHAR-QA European Delphi survey (x axis) and those
obtained in the second round (y axis) (dotted lines: 95% confidence interval).

In spite of the fact that, in the second round compared to the first, not exactly the same population
was questioned and not exactly the same questions were asked, rankings were similar.
The numbers of comments are shown in the Table 5.

Table 5. Numbers of commentators and comments.

Number of Number of % Respondents Number of Number of
Group . Comments/
Respondents Commentators Commenting Comments
Commentator

Community 183 6 33 19 3.17
pharmacists
Hospital pharmacists 188 8 43 13 1.63
Industrial pharmacists 93 3 3.2 13 4.33
fharmamsts workmg 7 6 83 3 133
in other professions
Students 785 16 2.0 33 2.06
Academics 207 11 53 27 2.45
Total 1528 50 3.3 113 2.26
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The number of comments was low (3% in the global population), as in the first Delphi study [17];
there were on average two comments per commentator. There were no suggestions as to topics that
were not, but should have been, included.

As in Round 1, comments were mainly (31/113) on four topics:

(1)  Working environment (six comments). Example: emphasis should be put on the community pharmacy
and hospital pharmacy setting.

(2) Team work and the definition of the responsibility of the pharmacists within the health team
(14 comments). Example: clearly know what the pharmacist is responsible for. One community
pharmacist suggested that pharmacists were ideally suited to be the “coordinator” of the
health team.

(3) Legal and other limits to the pharmacist’s responsibility (seven comments). Examples: diagnosis
is the responsibility of doctors; pharmacists in Latvia mostly work in chain-pharmacies . .. where owners
and managers have no pharmaceutical education.

(4) Use of information technology (four comments). Example: ability to find appropriate sources and use
electronic platforms.

The other 82 comments were on very diverse topics. This prevented the evaluation of any
definitive pattern in comments with the use of semi-quantitative data analysis software.

4. Conclusions

The essence of the methodology of the PHAR-QA approach can be summarized as follows.
We started with a framework based on PHARMINE [6]. To this, we added elements from frameworks
used by other healthcare professions, doctors [9] and dentists [18]. Finally, frameworks used in other
countries, such as the U.K. [19], Canada [20] and Australia [21], for pharmacists were used. This was
refined by three Delphi rounds within a small expert panel (authors of this paper). This approach
has been used in previous studies and can be criticised on the basis that there is no real “transfer”
of the framework from academics to practitioners. Such a transfer was attempted in the MEDINE
study in which the framework proposed by the academic community passed through a (single)
Delphi round within a large expert panel consisting of European medical practitioners and students.
In PHAR-QA, such validation was taken further by having two Delphi rounds with a large expert panel
of European pharmacy professionals, academics and students. The aim of this two-round approach was
to harmonise, as well as validate the competence framework and ensure that a framework elaborated
by an academic expert panel would be adopted by the European pharmacy community.

The question can be asked as to whether such a “double Delphi” process works. There are several
indications that this is the case. Firstly, the ranks given varied widely from 41%-99%. Respondents
did not give a “global” rank that was more or less the same for all competences, and yet, secondly,
there was good consensus within the groups and amongst the groups. Thirdly, except for students,
there were a significant number of double replies. Fourthly, again, except for students, the profiles of
the responding groups in terms of age, country of origin, years of experience, etc., were similar in the
two rounds. Thus although, for the sake of anonymity, we did not collect email addresses in the first
round and send the second version of the survey to the same email addresses, it would appear that in
the professional groups, the profiles of respondents are similar in the two rounds. Fifthly, the replies
obtained in the two rounds were highly correlated (see Figure 8).

One proviso on the statistical methodology used has to be added. On several occasions in this
study, parametric statistics have been used for variables that may not necessarily follow a normal
distribution. This was done in the analysis of the data of the first round [2] and justified on such
occasions by the fact that parametric tests are robust [22].
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Finally, a few observations on the use of the PHAR-QA competence framework are
presented below:

e A good starting point for the adoption of the competence framework is to match existing
curriculum of a department to the framework; this approach has previously been used to match
outcomes to curricula, and the methodology has been published [23].

e Building a curriculum based on the PHAR-QA competence framework could be guided by
the following:

O  Core curriculum: the fundamental, bachelor curriculum could be based, amongst others,
on the clusters of competences with the highest ranking scores, viz, 12: “need for drug
treatment”, 13: “drug interactions” and 16: “provision of information and service”.

O  Specialisation in the advanced, master curriculum could include, for instance,

= for community pharmacists: Competences 32 “ability to identify and prioritise
drug-drug interactions and advise appropriate changes to medication” and 34 “ability
to identify and prioritise drug-disease interactions (e.g., NSAIDs in heart failure) and
advise on appropriate changes to medication”

= for hospital pharmacists: Competences 36 “ability to recommend interchangeability
of drugs based on in-depth understanding and knowledge of bioequivalence,
bio-similarity and therapeutic equivalence of drugs” and 50 “ability to contribute to
the cost effectiveness of treatment by collection and analysis of data on medicines” use”

= for industrial pharmacists; Competences 21 “knowledge of good manufacturing
practice and of good laboratory practice” and 23 “knowledge of drug registration,
licensing and marketing”

O The ways in which the various competences are taught are diverse. For instance, for personal
competence Clusters 8 “values” and 9 “communication and organisational skills”, the role
of the traineeship monitor is uppermost. The way in which this is to be developed needs to
be harmonized within the EU, but the finer details would be up to individual faculties.

The overall conclusion of the PHAR-QA study is that pharmacists, regardless of their career
path, have a great deal in common; all are seeking for improvements in their services to patients.
Their different perspectives in certain areas represent a solid starting point for steering the necessary
changes through discussions within their professional organisations and faculties. PHAR-QA intended
to bridge the different career paths through consensus; thus, all concerned can view these findings as
an opportunity to further strengthen the scientific role of the pharmacist.
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Abstract: This paper looks at the opinions of 241 European academics (who provide pharmacy
education), and of 258 European community pharmacists (who apply it), on competences for
pharmacy practice. A proposal for competences was generated by a panel of experts using Delphi
methodology. Once finalized, the proposal was then submitted to a large, European-wide community
of academics and practicing pharmacists in an additional Delphi round. Academics and community
pharmacy practitioners recognized the importance of the notion of patient care competences,
underlining the nature of the pharmacist as a specialist of medicines. The survey revealed certain
discrepancies. Academics placed substantial emphasis on research, pharmaceutical technology,
regulatory aspects of quality, etc., but these were ranked much lower by community pharmacists who
concentrated more on patient care competences. In a sub-analysis of the data, we evaluated how
perceptions may have changed since the 1980s and the introduction of the notions of competence and
pharmaceutical care. This was done by splitting both groups into respondents < 40 and > 40 years old.
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Results for the subgroups were essentially statistically the same but with some different qualitative
tendencies. The results are discussed in the light of the different conceptions of the professional
identity of the pharmacist.

Keywords: education; academic; practice

1. Introduction

There have been a number of changes in pharmacy education over the past 20 years starting
firstly with the introduction of the concept of “competence for practice”. In 1974 there were two
publications in pharmacy education with the word “competence” in the title, in 2013 there were
66 [1]. Numerous frameworks have been proposed for the development and monitoring of pharmacy
practice based such competence frameworks [2-5]. Several studies have shown that such competence
frameworks can be successfully used to improve performance in community pharmacists [6,7].
However, little attention has been paid to the use of, and attitudes to, competence frameworks
in pre-graduate, pre-registration university education. Therefore, in order to assess the relevance of
pharmacy competencies, this study used the PHAR-QA “Quality Assurance in European Pharmacy
Education and Training” [8] project to look at the attitudes of academics and practicing community
pharmacists to the competences required for pharmacy practice.

A second change in pharmacy education over the past 20 years concerns the notion of
pharmaceutical care. Pharmaceutical care is the responsible provision of drug therapy for the purpose
of achieving outcomes that improve a patient’s quality of life. It is englobed in a wider notion of
patient care that refers to services rendered by healthcare professionals, and non-professionals under
their supervision, for the benefit of the patient.

The number of articles published that have “pharmaceutical care” in the title has risen from one
in 1960 to 210 in 2008 (see reference to Web of Science cited previously). This rise is similar to the rise in
the interest in the notion of competence described in the previous paragraph. In a post-hoc sub-analysis,
therefore, we looked at attitudes to competences in age sub-groups (< 40 and > 40 years old). It could
be expected that the younger age subgroup will have been much more exposed to the changes outlined
above than the older age subgroup.

2. Experimental Section

To evaluate academics’ attitudes to competences we asked academics in European pharmacy
departments to rank 68 competences for pharmacy practice. Results were compared to those obtained
from practicing community pharmacists.

The numbers of respondents are statistically representative of the overall European populations
(academics 10,000, community pharmacists 400,000 [9]). Respondents came from 36 different countries
and although not representing a homogenous population, it was a representative selection including
all significant subgroups (age, profession, region, etc.).

The methodology employed has been described in detail elsewhere (PHAR-QA reference cited
above). The main steps are shown in Table 1.

In order to check for any possible evolution in attitudes, in a sub-analysis we compared results
from 2 different age subgroups: < 40 and > 40 years of age. It is to be expected that the younger
age subgroup would have been more exposed to the introduction of the concepts of competence and
patient care than the older age subgroup.

GraphPad software was used for statistical analysis (ref).
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Table 1. The PHAR-QA “Quality Assurance in European Pharmacy Education and Training”
study methodology.

Step

Phase

A competence framework based on published frameworks for healthcare specialists was
produced by 3 rounds of a Delphi process with an expert panel consisting of the authors of this
paper, 10/13 of whom practice as pharmacists (in addition to their academic employment).

The competences for practice produced after the 3rd Delphi round, were ranked by a large,
European-wide population of academics and community pharmacists using the PHAR-QA
surveymonkey [10] questionnaire. Respondents came from 36/49 countries of the European Higher
Education Area [11].

The first 6 questions were on the profile of the respondent (age, duration of practice, country of
residence, current occupation (academic, community pharmacist)).

Questions 7 through 19 asked respondents to rank 68 competences arranged in 13 clusters of (see
annex). Questions in clusters 7 (numbering succeeding the 6th question of the responder profile)
through 11 were concerned with personal competences, and in clusters 12 through 19 with patient
care competences.

Respondents were asked to rank the proposals for competences on a 4-point Likert scale:

1. Notimportant = Can be ignored;

2. Quite important = Valuable but not obligatory;

3. Very important = Obligatory, with exceptions depending upon field of pharmacy practice;
4. Essential = Obligatory.

There was also a “cannot rank” possibility as well as the possibility of leaving an answer blank.

Ranking scores were calculated as (frequency rank 3 + frequency rank 4) as % of total frequency;
this represents the percentage of respondents that considered a given competence as “obligatory”.
This calculation is based on that used by the MEDINE (Medical Education in Europe) consortium
that ranked the competences for medical practice [12].

Leik ordinal consensus [13] was calculated as an indication of the dispersion of the data.
Responses for consensus were arbitrarily classified as: < 0.2 poor, 0.21-0.4 fair, 0.41-0.6 moderate,
0.61-0.8 substantial, > 0.81 good, as in the MEDINE study.

The statistical significance of differences amongst groups was estimated from the chi-square test
on the ranking frequencies; a significance level of 5% was chosen.

Respondents could also comment on their ranking. An attempt was made to analyze comments
using the NVivo10 program [14] for the semi-quantitative analysis of unstructured data. In this
case, the numbers were too small to draw significant conclusions (results not shown).

3. Results and Discussion

The overall rankings by academics and community pharmacists, given in Table 2, were similar.

Table 2.

Overall distribution (n
community pharmacists.

= 68 competences) of

rankings by academics and

Ranks

Academics

Community Pharmacists

Number of respondents

241

258

Theoretical number of

16,388 (= 241 respondents x 68 competences)

17,544 (= 258 x 68)

replies
Rank Number % Number %
4 5821 38.6 6643 379
3 6005 39.6 6002 342
2 2982 19.7 3076 175
1 366 4.6 608 35
Cannot rank + blanks 1214 8.0 1215 6.9

Score (%)

= ((5821 + 6005)/15,174) x 100) = 77.9

= [(6643 + 6002)/16,3029] x 100 = 77.4

Leik ordinal consensus

0.58

0.55
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Seven to eight percent of respondents in both groups were not able to rank all competences.
This suggests that the vast majority of respondents considered they had sufficient experience to reply
to all the questions asked.

As judged from the Leik ordinal consensus values, dispersion was low. Leik ordinal consensus for
rankings of individual competences ranged from 0.51 to 0.68 for academics, and from 0.42 to 0.71 for
community pharmacists. This suggests that opinions in both groups were relatively homogeneous, and
that subgroups with distributions of responses concerning the 68 competences significantly different
from that of the overall group do not exist. Similar values for ordinal consensus were reported by the
MEDINE “Medical Education in Europe” consortium. It further suggests that there are no differences

between age subgroups.
Scores for individual competences, given in Table 3, differed.

Table 3. Ranking of competences (score of validated competences as important (rank 3 or 4), %) by

academics and community pharmacists (1: sequential numbering).

C ity
d
Cluster n Competence Pharmacists
1 Ability to identify learning needs and to learn independently 937 89.8
(including continuous professional development (CPD)). - :
Analysis: ability to apply logic to problem solving, evaluating
2 . X 94.5 91.1
pros and cons and following up on the solution found.
Synthesis: capacity to gather and critically appraise relevant
3 X H 92.8 87.9
knowledge and to summarize the key points.
Cluster 7. Personal Capacity to evaluate scientific data in line with current
N . 4 2pac ) jane scie a 87.3 75.8
competences: learning and
and knowledge. Ability to interpret preclinical and clinical evidence-based
5 medical science and apply the knowledge to pharmaceutical 81.2 75.9
practice.
6 Ability to design and conduct research using appropriate 654 102
methodology.
Ability to maintain current knowledge of relevant legislation and
7 . 86.3 91.7
codes of pharmacy practice.
3 Demonst‘rale. a professional approach to tasks and 915 945
human relations.
9 Demonstrate the ability to maintain confidentiality. 923 95.3
Cluster 8. Personal M :
Take full personal responsibility for patient care and other
competences: values. 10 ¥ B 88.3 94.8
aspects of one’s practice.
11 Inspire the confidence of others in one's actions and advice. 83.8 88.8
12 Demonstrate high ethical standards. 95.3 95.2
13 Effective communication skills (both orally and written). 93.5 94.8
14 Effective use of information technology. 83.8 86.1
15 Ability to work effectively as part of a team. 83.3 89.2
Ability to identify and implement legal and professional
16 requirements relating to employment (e.g., for pharmacy 77.9 81.0
technicians) and to safety in the workplace.
Cluster 9. Personal 17 Ability to contribute to the learning and training of staff. 79.6 82.5
competences: Ability to design and manage the development processes in
o 18 N . 60.0 43.2
communication and the production of medicines.
organizational skills. 19 Ability to identify and manage risk and quality of service issues. 76.1 79.2
20 Ability to identify the need for new services. 61.8 64.5
o1 Ability to communicate in English and/or locally relevant 79.6 741
languages.
22 Ability to evaluate issues related to quality of service. 71.0 77.9
23 Ability to negotiate, a env and 164 641

develop entrepreneurship.
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Table 3. Cont.

C
d
Cluster n Competence Pharmacists
24 Plant and animal biology. 311 39.3
25 Physics. 25.6 21.7
26 General and inorganic chemistry. 45.6 43.9
27 Organic and medicinal/pharmaceutical chemistry. 80.2 66.0
28 Analytical chemistry. 60.0 419
29 General and applied biochemistry (medicinal and clinical). 74.2 68.8
Cluster 10. Personal . . .
30 Anatomy and physiology; medical terminology. 75.8 88.7
competences: . N
. 31 Microbiology. 67.0 722
knowledge of different B . -
. 32 Pharmacology including pharmacokinetics. 95.6 94.7
areas of the science of . X
- 33 Pharmacotherapy and pharmaco-epidemiology. 925 94.3
medicines. Pharmaceutical technol includi 1 of 1
34 89.0 62.0
products.
35 Toxicology. 84.4 74.0
36 Pharmacognosy. 529 66.5
37 Legislation and professional ethics. 88.8 89.5
38 Current knowledge of design, synthesis, isolation, 575 a7
characterization and biological evaluation of active substances. ) .
Cluster 11. Personal 39 Current knowledge of good manufacturing practice (GMP) 754 59.4
competences: and of good laboratory practice (GLP). ) .
understanding of Current knowledge of European directives on qualified
. . 40 59.2 43.7
industrial pharmacy. persons (QPs).
1 Current kno.wledge of drug registration, licensing 71 55.7
and marketing.
42 Current knowledge of good clinical practice (GCP). 68.2 64.5
43 Ability to perform and interpret medical laboratory tests. 65.3 65.5
Ability to perform appropriate diagnostic or physiological tests to
Cluster 12. Patient care 44 inform clinical decision making e.g., measurement of blood 64.5 73.6
competences: patient pressure.
consultation and Ability to recognize when referral to another member of the
assessment. 45 healthcare team is needed because a potential clinical problem is 89.1 91.7
identified (pharmaceutical, medical, psychological or social).
16 Retfle\{al a.nc.l interpretation of relevant information on the 793 84.0
patient's clinical background.
Cluster 13. Patient care Retrieval and interpretation of an accurate and comprehensive
47 . . . 89.4 91.5
competences: need for drug history if and when required.
drug treatment Identification of non-adherence and implementation of
48 . I . 85.8 86.8
appropriate patient intervention.
19 Abll{ty t.o advise to physicians and—in some cases—prescribe 80.7 87.6
medication.
Identification, understanding and prioritization of drug-drug
50 interactions at a molecular level (e.g., use of codeine with 91.8 91.6
paracetamol).
Cluster 14. Patient care ?dennﬁ?ahonf unde.rstandmg, and prioritization of drug-patient
interactions, including those that preclude or require the use of a
competences: drug 51 specific g ) . 87.7 89.7
. N specific drug (e.g., trastuzumab for treatment of breast cancer in
interactions. women with HER2 overexpression).
5 Identification, understanding, and prioritization of drug-disease 945 9.6
interactions (e.g., NSAIDs in heart failure). ) :
53 Familiarity with the bio-pharmaceutical, pharmacodynamic 9.8 812
and pharmacokinetic activity of a substance in the body. ) )
Supply of appropriate medicines taking into account dose, correct
54 . X L . L 96.3 94.9
formulation, concentration, administration route and timing.
Cluster 15. Patient care 55 Critical evaluation of the prescription to ensure that it is clinically 941 94.0
competences: provision appropriate and legal. | :
of drug product. Familiarity with the supply chain of medicines and the ability to
56 X . 78.6 84.6
ensure timely flow of drug products to the patient.
57 Ability to manufacture medicinal products that are not 69.0 60.5

commercially available.
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Table 3. Cont.

C
Pharmacists

Cluster n Competence A

Promotion of public health in collaboration with other actors in

58 the healthcare system.

75.1 82,6

Cluster 16. Patlen.t care 59 Provision of appropriate lifestyle advice on smoking, obesity, efc. 71.0 80.9
compe?ences: patient Provision of appropriate advice on resistance to antibiotics and
education. 60 similar public health issues. 894 %31
61 Ability to use effective consultations to identify the patient's need 811 90.9
Cluster 17. Patient care for information. . -
competences: provision 6 Provision of accurate and appropriate information on prescription 893 944
of information and medicines. : )
service. Provision of informed support for patients in selection and use of
63 non-prescription medicines for minor ailments (e.g., cough 89.4 94.0
remedies...).
Identification and prioritization of problems in the management
64 of medicines in a timely manner and with sufficient efficacy to 87.9 93.0
ensure patient safety.
Cluster 18. Patient care Ability to monitor and report to all concerned in a timely manner,
competences: 65 and in accordance with current regulatory guidelines on Good 80.9 834
monitoring of drug Pharmacovigilance Practices (GVPs), Adverse Drug Events and | )
therapy. Reactions (ADEs and ADRs).
6 Undertaking of a critical evaluation of prescribed medicines to 816 80.6
confirm that current clinical guidelines are appropriately applied. : :
Cluster 19. Patient care 67 Assessmen.t of outcomes on the monitoring of patient care and 737 790
competences: evaluation follow-up interventions.
of outcomes. 68 Evaluation of cost effectiveness of treatment” 57.7 61.2

Notes: Competences in bold are those showing a statistically significant difference in distribution of rankings
between groups (chi-square, p < 0.05).

Both groups scored high for patient care competences (clusters 12-19). For competences linked to
drug research, development and production (clusters 7 and 11), results differed.

In cluster 7 (learning and knowledge), ranks were high (> 80% for 6 out of 7 competences).
Scores were lower for competence 6 (ability to design and conduct research using appropriate
methodology) and fell to 40% for community pharmacists. The latter proved to be more attached to
competencies connected with patient care, though this domain is less well defined and is missing
from the European directive. It is also susceptible to very different interpretations from one country to
another. Academics scored higher for competences related to science and research, i.e., competence 4
(capacity to evaluate scientific data in line with current scientific and technological knowledge) and
competence 6 (research).

For cluster 7, community pharmacists posted seven comments. This represented 0.4% of the
potential total number of comments (= 258 community pharmacists x 7 propositions in cluster 7).
Comments on other propositions were equally low. Comments on cluster 7 concerned the practicality
of doing research “not always practical in a busy community setting”. Other points raised concerned
the access to scientific information from reliable sources “preselection of the new scientific information
by an official institute of continuing education is necessary” and “get essential information from reliable
sources”. Academics posted 12 comments (0.7% of potential total) often along the same lines
“impossible for a clinical practitioner to keep up to date with even a small area of therapeutics” and “they
are able to find synthesised forms of data (meta-analysis, systematic reviews) from trustworthy sources”.
Academics suggested that research concerned advanced studies “important for more scientifically oriented
pharmacists (Ph.D. students)”.

In cluster 8 (values) academics scored competence 10 (responsibility for patient care) lower than
did community pharmacists (88 versus 95%). This may be an indication of the lesser weight academics
give to patient care. Albeit one academic commented “I consider a professional approach to patients and
their care as the absolute priority”. Overall there were eight comments from academics and four from
community pharmacists. One community pharmacist commented in relation to taking responsibility
“highly depends on how much information we have on patients”. Other limitations were raised such as that
from an academic “pharmacists can't take responsibility of patient’s medication; in Finland this belongs to
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doctors”. Another academic suggested that pharmacists should be able “whistle-blow and call out poor
practice of others”.

For two competences in cluster 9 (communication and organization) scores for academics and
community pharmacists were substantially different. For competence 18 (production of medicines)
academics score relatively high (60%), whereas less than half of community pharmacists (43%)
considered this important. Scores for competence 23 (entrepreneurship) were the opposite with
academics at 46% and community pharmacists at 64%. Comments centered on competence 18 “no
production of medicines, only dispensing”, and 21 (communication in English) “knowledge of English not
essential, knowledge of local language is essential”.

Cluster 10 (“competences” 24-37) on the science of medicines was included because the EU
Directive [15] lists these 14 subject areas. These are not competences as such but foundations of
competences [16]. The inclusion of these subjects provoked substantial misunderstanding with low
scores for “competences” concerned with biology (24) and physics (25). Chemistry and analytical
chemistry (27 and 28), and pharmaceutical technology (34) were ranked much higher by academics
than by community pharmacists. Pharmacology (32) and pharmacotherapy (33) received scores >90%
from both academics and community pharmacists.

Cluster 10 received the most comments—11 from academics and eight from community
pharmacists. Comments from academics centered on:

e  Subjects

O “the heart of the job is human biology and physiopathology”
O Subjects to be added:

= pharmaceutical care

s clinical pharmacy

s basic clinical knowledge
s physiopathology

= social sciences

= statistics

e Level and job profile
O “they should also have a background in sciences in general”
O “differences may be in the level of knowledge for particular field on the way of professional
specialization, not for the pharmacist at the beginning of the career”

O “depends if we have to do with a pharmacist in hospital, industry, academy, government or local
pharmacies”

Comments from community pharmacists centered on:

e Subjects to be added:

»  Pharmaceutical care
= business administration
e Level and job profile
O “being a pharmacist you need the basic knowledge of all the above area. Having a speciality will be

important depending the sector you are going to practice”
O “all answers refer to daily work in community pharmacy”

Scores for competences in cluster 11 (industrial pharmacy) were high for academics (< 75%), but
lower for community pharmacists (< 65%). There were marked differences e.g., for competence 41
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(drug registration): academics 72%, community pharmacists 56%. Comments centered on job profile,
with, for example, from academics: “not really the daily preoccupation of most pharmacists”, “some points
are essential for pharmacist in pharmaceutical industry, research and development, but it is of little importance
for other pharmacists”, and from community pharmacists “it’s not my job”. Comments from academics
raised the point that all pharmacists should have knowledge of pharmaceutical production as a basis
for community practice, e.g., “must be able to understand the security reasons behind withdrawals to explain
them”. There was some confusion regarding competence 42 (good clinical practice), some applying this
to the drug research and development process, and others to community pharmacy practice.

Scores were generally high for clusters 12-19 with only one difference between academics
and community pharmacists. This was for competence 53 (familiarity with the bio-pharmaceutical,
pharmacodynamic and pharmacokinetic activity of a substance in the body) with academics scoring
higher than community pharmacists.

Comments concerned aspects such as diagnosis (competence 44) “one of the challenges that we
have come across with extending roles for pharmacists relates to body contact tests and invasive tests.
Should these be covered?” Other comments concerned prescription “I would regard it as essential
to be able to advise physicians, but currently it is not within the scope of practice for pharmacists
to prescribe.”

There were also comments on the level at which specific competence should be
taught—"competences in basic drug contraindications (drug-disease interactions) and knowledge of molecular
mechanism of drug-drug interactions must be excellent already when the student finishes the university. Clinical
relevance of drug-related problems plus conditions contributing to clinically significant drug-drug interactions,
side effects, etc. should be trained on postgraduate level.”

Scores for competence 57 (manufacture of products not commercially available) were low.
Comments centered on the fact that this activity has almost disappeared in most EU countries given
the introduction of stringent regulations on GMP: “manufacturing medicinal production is well under way
of near prohibition, with stringent regulations to insure GMP. Both a good point and a bad point, as this means
higher quality and controllability, but near industrial manufacturing units in a few selected drugstores, and a
specific class of pharmacists.”

This low score and that for cluster 11 reveals a low awareness amongst community pharmacists
that pharmacists are “medicines specialists” involved in the whole drug life cycle from R&D, through
production, quality assurance, registration, patient care, pharmaco-economics and post marketing
studies. This is not good for the pharmacy profession. Taken to extremes it may be concluded—based
on the opinion of community pharmacists—that there is no need to employ pharmacists in the
medicines industry.

Scores for cluster 16 (patient education) were high. Academics commented that “pharmacists have
a key role in offering public health/healthy living advice” with the proviso that “general information on diet or
exercise is important but the specific recommendations for the patient should be made by the experts in those
areas (f. ex. dietician or physiotherapist).”

Scores for cluster 17 (provision of information and service) were high. Comments centered on
“pharmacist should also provide information about medical devices and other items available in the pharmacy”,
and “need to ensure all information and products are evidence-based and appropriate for that patient.”

Scores for cluster 18 (monitoring of drug therapy) were high. Academics commented that “safety
and effectiveness are paramount—ensuring we learn from medication errors, post-marketing surveillance and
demonstrate clinical effectiveness.”

Scores for cluster 19 (evaluation of outcomes) were low. Academics commented that these
competences were in the domain of clinical or hospital pharmacy.

There were several general comments on methodology, for example, on the use of idiomatic
English and phraseology. The construction of proposals with two or more points raised in one
question (e.g., for competence 23) also clouded the issue. These and other comments on practicalities
have been taken into consideration in the production of the revised version of the questionnaire.

80



Pharmacy 2016, 4, 12

Finally, comments throughout pointed to the esoteric nature of certain competences and the need for
recognition of specialization.

Concerning the age group sub-analysis, the scores for the age subgroups of academics are given
in Figure 1.

Figure 1. Scores (%) for rankings of competences by academics over 40 (1 = 144, solid line) and under
40 (n =97, dotted line).

Chi-square revealed one difference only—that for competence 19 (quality of service) where
academics over 40 scored higher than those under 40. For competences 6, 18, 28, 38, and 40 where
there were major differences between academics and community pharmacists (see above), there
were no significant differences between the two age subgroups of academics. Overall these data
suggest that there is no evolution in the opinions, concerning the topics mentioned, of academics
with age. Furthermore the fact of having been exposed during their own education to concepts such
as “pharmaceutical care” and “competence for practice” (i.e., < 40 years of age) does not appear to
influence their rankings for patient care competences. Carrying on from this, it can be suggested that
the differences between academics and community pharmacists noted previously is not a question
of age.

The above results can be understood very negatively, i.e., what academics learned 25 years ago
they consider is still valid. The study is cross-sectional and measures what academics > 40 think today,
not what they thought 25 years ago. There is probably no difference with age due to evolution of
opinions according to the state of the art in the field: evidence-based pharmacy influences opinions of
academics regardless of age.

The scores for the age subgroups of community pharmacists are given in Figure 2.

Chi-square revealed one difference only—that for competence 41 (drug registration) where
community pharmacists under 40 scored higher than those over 40; otherwise there were no statistically
significant differences. It is to be noted that for the 7-17 competences concerning values and
communication, as well as in the group 60-65 concerning again the relation with patients, young
pharmacists were somewhat less enthusiastic than their elder colleagues, in spite of the clear movement
of community pharmacy practice in this direction. For competences 6, 18, 28, 38, and 40 where there
were major differences between community pharmacists and academics (see above), there were no
significant differences between the two age subgroups of community pharmacists. Overall these data
suggest that there is no evolution in the opinions of community pharmacists with age.
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Figure 2. Scores (%) for rankings of competences by community pharmacists over 40 (n = 110, solid
line) and under 40 (1 = 148, dotted line).

4. Conclusions

While surveys of pharmacist perceptions of competence standards have been carried out
elsewhere, for example in Thailand [17], to our knowledge, this is the first such survey on a large
scale in Europe, although a similar study on competences for medical doctors has been published
by MEDINE. Many techniques can be used to identify competencies for practice. Grussing [18] has
suggested using multiple methods such as generation by a panel, validation by practitioner surveys or
by job analysis. We used the first two of these: generation of a proposal for competences by a panel of
experts followed by validation on a large, European-wide scale. We suggest that this double approach
strengthens the recommendations of the PHAR-QA consortium.

The general message of this PHAR-QA study is that both academics and community pharmacist
recognize the importance of the notion of patient care, as reflected by the high scores for patient care
competences. The rankings and the comments underline the nature of the pharmacist as a specialist of
medicines, capable making critical evaluations on therapy, and advising the patient as to the best use
of medicines.

Community pharmacists gave low scores to drug research, development and production, in spite
of the fact that, historically, these domains are the building blocks of pharmacy. As far as research is
concerned, this low score is not reflected in the opinions of other healthcare professionals. Thus in the
MEDINE2 study on competences for medical practice, medical doctors thought that “learning outcomes
related both to ‘using research’ and ‘doing research’ should be core components of medical curricula”.

In other studies the message is more equivocal. In the Elvey et al. [19] study (Who do you Think
You Are? Pharmacists’ Perceptions of Their Professional Identity), the authors asked professional
pharmacists to give their opinions on nine possible professional identities. They concluded that “While
the scientist was the strongest professional identity to emerge it nevertheless seemed to overlap and
compete with other professional identities ... ”

This leads on to the question asked by Waterfield [20]: “Is pharmacy a knowledge-based profession?”
Waterfield concludes that “The closer integration of science and practice is another area that needs to be
considered by educators as they consider the place of practice-based knowledge.” They stress the importance
of the place of science in pharmacy curricula and practice. The future challenge will be to instill a
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sense of science-based practice into the mind of the practizing pharmacist, and this via both pre- and
postgraduate (continuous professional development) education.

The PHAR-QA study raises the point of specialization in pharmacy education. The nature and
depth of the subjects to be dealt with varies as a function of the orientation for a given professional
practice. Several comments suggested that competences dealing with research, industrial pharmacy,
and pharmaceutical technology belong to specialized, postgraduate education for industrial pharmacy.
Competences related to assessment of outcomes and monitoring of patient care; these were considered
to be in the domain of a hospital pharmacy specialization.

5. Perspectives

In the light of the rankings and comments, a revised version of the survey on the competence
framework was produced [21]. This second round will be followed by the publication of a PHAR-QA
competence framework for pharmacy practice. Using the PHAR-QA competence framework it will be
possible to compare attitudes with the emphases of the same categories in current pharmacy school
curricula. Thus suggestions could be made for change in such curricula to address what seems to be a
shifting preference of emphasis.

The PHAR-QA competence framework could be incorporated into pharmacy education at various
levels of Miller’s triangle [22]. This triangle describes a conceptual, pyramidal model of the various
facets of competence with four levels, from level 1 “knows” to level 4 “does”. Given the low
scores of most of the subject areas (cluster 10), it would appear that academics and community
pharmacists do not grasp the importance of level 1 subjects as building blocks of the level 2
competences. The PHAR-QA framework could be used to develop integrated, coordinated courses
that combine several subjects under a broad competence heading. Another use of the PHAR-QA
competence framework could be the accreditation at level 2 “knows how”. This would allow a realistic
evaluation of a student’s ability to synthesize different subjects into comprehensive competences.
The PHAR-QA framework could also be used at the third level in the performance testing of students.
Patient substitutes could present students with elements such as symptoms, prescriptions, efc. calling
upon PHAR-QA competences to solve problems related to drug interaction and other aspects.
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Abstract: The objective of the PHAR-QA (Quality assurance in European pharmacy education and
training) project was to investigate how competence-based learning could be applied to a healthcare,
sectoral profession such as pharmacy. This is the first study on evaluation of competences from the
pharmacists’ perspective using an improved Delphi method with a large number of respondents from
all over Europe. This paper looks at the way in which hospital pharmacists rank the fundamental
competences for pharmacy practice. European hospital pharmacists (1 = 152) ranked 68 competences
for pharmacy practice of two types (personal and patient care), arranged into 13 clusters. Results
were compared to those obtained from community pharmacists (n = 258). Generally, hospital and
community pharmacists rank competences in a similar way. Nevertheless, differences can be detected.
The higher focus of hospital pharmacists on knowledge of the different areas of science as well as on
laboratory tests reflects the idea of a hospital pharmacy specialisation. The difference is also visible in
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the field of drug production. This is a necessary competence in hospitals with requests for drugs for
rare diseases, as well as paediatric and oncologic drugs. Hospital pharmacists give entrepreneurship
a lower score, but cost-effectiveness a higher one than community pharmacists. This reflects the
reality of pharmacy practice where community pharmacists have to act as entrepreneurs, and hospital
pharmacists are managers staying within drug budgets. The results are discussed in the light of a
“hospital pharmacy” specialisation.

Keywords: education; specialisation; practice

1. Introduction

Competence-based learning is not new and is not limited to pharmacy education. The number
of published articles on competence-based learning in all areas has risen from one per year in 1982
to 65 per year in 2012 [1]. We investigated how this competence-based approach could be applied
to pharmacy. Thus the first objective of the PHAR-QA (Quality assurance in European pharmacy
education and training) project [2] was to investigate how competence-based learning could be applied
to a healthcare, sectoral profession such as pharmacy in which competences are linked to well-defined
outcomes such as patient safety. The second objective of the study concerned the European nature
of the pharmacy profession given that pharmacists educated and trained in a given member state
have the right, under the freedom of movement directives of the European Union (EU), to practice in
another member state [3]. A third objective concerned the organisation of the EU university degree
course into a fundamental three-year bachelor course followed by a specialised two-year master course
according to the Bologna declaration [4]. Most of the faculties of pharmacy in Europe have a five-year
degree course [5]. This is an integrated, seamless model with the pharmacy “bachelor” course at a
fundamental level followed by a more specialised “master” course. Here we will examine whether a
case can be made for a difference between education and training in future community and hospital
pharmacy master degrees.

The discussion on the existence or not of the specialisation of hospital pharmacy has several
elements. Regarding work location, graduates with a pharmacy degree are employed in a variety of
positions, two of the most important (in terms of numbers) being community and hospital pharmacy
(Table 1). Figures for hospital pharmacists vary 10-fold from Spain to the UK. Average figures for
employment of pharmacists from the 26 EU member states with university pharmacy departments,
published by the PHARMINE “Pharmacy Education in Europe” consortium, were 81% in community
and 5% in hospital practice [5]. World-wide figures given by the International Pharmaceutical
Federation (FIP) are 55% for community and 18% for hospital practice (with large regional
variation) [6]. FIP data for Europe (n = 22) is 7.2% of pharmacists working in a hospital, similar
to the PHARMINE figure.

Table 1. Percentages of pharmacists in community and hospital practice in four European countries.

PHARMACISTS  France [7] Germany [8]  Spain [9] UK [10]

Community 75 81 58 72
Hospital 12 4 2 23

Regarding the education for hospital pharmacists, the PHARMINE study [5] reported that
university pharmacy departments in 18/26 European countries have a traineeship in a hospital
pharmacy during their 5-year course. Thus in the majority of departments the need for training in a
hospital environment is recognised as an option.
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Regarding the legislation for hospital pharmacists, in some European countries, the status of
hospital pharmacist is officially defined by national law and the statutes of the pharmacy professional
body, e.g., France, Spain, Italy, Belgium, Netherlands, Portugal, and Switzerland. However, at
the European level, this is not a universal approach. In the European Union (EU), the 1985 EU
directive on the profession of pharmacy [11] did not recognise any specialisations in pharmacy
(although these are recognised in medicine and dentistry). The 2013 update [12] opened up the
possibility for specialties of any of the seven automatically recognised professions (medicine, dentistry,
veterinary, midwifery, nursing, pharmacy, architects) to be recognised via the creation of a “Common
Training Framework” [13]. A CTF is a new EU tool to achieve automatic professional qualification
recognition—including for specialties of pharmacy practice, such as hospital pharmacy—across
EU countries.

In the light of the previous chapters, it appears, therefore, that the argument for the existence of a
specialised pharmacy job description of “hospital pharmacist” different from that for other specialities
such as community pharmacy, although recognised by most university pharmacy departments, lacks a
clear common pan-European expression. This is a matter that the European Association of Hospital
Pharmacists (EAHP) is seeking to address via a project to form a common training framework for
hospital pharmacy in Europe [14].

Pharmacists working in a hospital environment represent a significant sector of practising
pharmacists and the hospital pharmacist can be defined by his/her competences and tasks. Differences
between hospital and community pharmacists are to be expected in several areas of practice such
as patient care and pharmaceutical technology. Community pharmacists are in direct contact with
patients and are councillors of ambulatory patients; treatment is frequently symptomatic, based on
prescriptions and discussions with the patient, and concerns chronic illness. Hospital pharmacists,
and especially clinical pharmacists, are in direct contact with medical doctors and their tasks concern
mainly hospitalised patients. Changes in the treatment of hospitalised patients are frequently decided
in agreement with the hospital pharmacist. Thus hospital pharmacists are more involved with
the treatment starting with interpretation of laboratory tests and diagnosis. The diseases treated
are acute and more severe involving complications such as microbial resistance and nosocomial
infections that are often evaluated mainly by hospital pharmacists. Hospital pharmacy, however,
is evolving in different areas of patient care in the hospital. First, there is a shift towards direct
participation in the establishment of treatment by clinical pharmacy teams. The second shift is in the
evaluation and establishment of the drug treatment of patients when they leave hospital—an activity
similar to that of community pharmacy. Concerning pharmaceutical technology, there has been a
shift in medicine production from compounding in pharmacies to industrial production since the
1950s [15]. Compounding in hospital pharmacies has, however, been maintained for paediatric and
other specialised formulations.

A conceptual issue here is whether one defines and distinguishes between “community
pharmacists” and “hospital pharmacists” on the basis of their working environment or on the basis of
different tasks and different responsibilities. Making the distinction on the basis of task/responsibility
analysis, as in the case here, will be more useful for curriculum development and for the discussion
about differentiated study programmes. Therefore “job description” can be useful, but should not
be translated as “working in a hospital.” There are examples of community pharmacists working
in hospitals.

Within this context, we investigated in the PHAR-QA (“Quality Assurance in European PHARmacy
Education and Training”) project [16], whether the ranking by hospital pharmacists of competences for
practice is different from that of community pharmacists.

We asked community and hospital pharmacists to rank competences for pharmacy practice.
Competences were essentially based on those established in the previous PHARMINE project [17]
with input from the MEDINE group [18] who ran a similar project on the evaluation of competences
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for medical practice by medical doctors and students, and from previous competence frameworks for
pharmacy practice [19,20].

This paper describes the similarities and differences between how European hospital and
community pharmacists rank competences for pharmacy practice.

2. Experimental Section

Ranking data on competences for practice were obtained using the PHAR-QA surveymonkey [21]
questionnaire that was available online from 14 February 2014 through 1 November 2014 i..,
8.5 months [22]. Respondents came from 25 EU countries.

The first six questions were on the profile of the respondent (age, duration of practice, country of
residence, current occupation (hospital, community, ... pharmacist). Questions in clusters 7 through
19 asked about 68 competences for pharmacy practice (see annex). Clusters 7 through 11 were
concerned with personal competences, and clusters 12 through 19 with patient care competences.
The competences came mainly from PHARMINE [17], MEDINE [18] and the EU directive on sectoral
professions [12].

Respondents (hospital pharmacists, 7 = 152, community pharmacists, n = 258) were asked to rank
the proposals for competences on a four-point Likert scale:

Not important = Can be ignored.
Quite important = Valuable but not obligatory.
Very important = Obligatory, with exceptions depending upon field of pharmacy practice.

L s

Essential = Obligatory.

There was also a “cannot rank” possibility, as well as the possibility of leaving the answer blank.

In order to evaluate the effect of age on results, two matched age subgroups were created post hoc:
age < 40 years old or age > 40 years old. This comparison was based on age rather than duration of
practice as (1) in many cases information on the duration of practice was not available (see Table 2);
and (2) duration of practice would not take into account late starters.

Table 2. Duration of practice (years) in hospital and community pharmacist respondents.

Duration of Practice (Years)

Respondents
<5 6-10 11-20 21-30 31-40 Did not Answer Total
Hospital pharmacists 7 (%) 37(24.3) 46(30.3) 30(19.8) 26(17.1) 2(1.3) 11 (7.2) 152
Community pharmacists n (%) 50 (19.4) 51(19.8) 41(15.9) 49(19.0) 7(2.7) 60 (23.2) 258

n: number in each category. Chi-squared test for duration of practice hospital versus community = 4.27, degrees
of freedom =4, p > 0.05.

Results are presented in the form of “scores,” calculated as follows: score = (frequency rank 3
+ frequency rank 4) as % of total frequency, i.e., obligatory as a % of total. This calculation is based
on that made by the MEDINE consortium in their study on the ranking of competences for medical
practice [18]. Such scores are used for descriptive purposes only and no conclusions on statistical
differences amongst groups are based on scores.

Leik ordinal consensus [23] was calculated as an indication of the dispersion of the data using
an Excel spreadsheet. The original Leik paper cited gives an explicit mathematical example of the
calculation of ordinal consensus. Responses for consensus were arbitrarily classified as: < 0.2 poor,
0.21-0.4 fair, 0.41-0.6 moderate, 0.61-0.8 substantial, > 0.81 good, according to the scale proposed in
the MEDINE study [18].

The statistical significance of differences amongst groups was estimated from the chi-square
test on the original ranking frequencies; a significance level of 5% was chosen. Statistical tests were
performed using GraphPad software (Graphpad Software Inc, La Jolla, CA, USA) [24].
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Respondents could also add their comments on the different clusters in a text box presented
simultaneously with the questions on ranking. An attempt was made to analyse comments using
the NVivo10 programme [25] and the Leximancer programme [26] for the semi-quantitative analysis
of unstructured data. It was found that the numbers involved were too small to draw significant
conclusions, so comments are grouped into clusters.

Ethical concerns on the research included two aspects. First was the avoidance of collecting
personal data that was not relevant to the research. The second was to avoid judgement of differences
amongst groups. The case of very low ranks for physics and analytical chemistry were treated as
misunderstanding following a lack of sufficient clarity in the formulation of the questions. The protocol
and results were analysed by the National Commission Drug Bioethics of Romania [27].

3. Results and Discussion

The distribution of numbers of respondents by duration of practice of the groups is given in Table 2.

The distributions of duration of practice were not significantly different. In both cases, most
respondents had less than 20 years of experience, thus a relatively “young” population seems to
be involved.

Respondents in both groups came from 25 European countries. Hospital pharmacy respondents
came mainly from Spain (1 = 36) and the United Kingdom (1 = 28).

Table 3 shows the overall distribution of rankings by hospital and community pharmacists.

Table 3. Overall distribution (n = 68 competences) of rankings of hospital and community pharmacists.

RANKING Hospital Pharmacists Community Pharmacists
Number of respondents 152 258
Theoretical total number of replies 10,336 (=152 x 68) 17,544 (=258 x 68)

Rank Number % Number %

4 3948 38.2 6643 37.9

3 3767 36.5 6002 34.2

2 1838 17.8 3076 175

1 316 3.1 608 3.5

Cannot rank + blanks 467 45 1215 6.9

Score (%) =((3948 + 3767)/9869) x 100 =78.2 = ((6643 + 6002)/16,329) x 100 =77.4

Leik ordinal consensus 0.62 0.65

Chi-square test for comparison of the distribution of ranks for hospital versus community pharmacists revealed
a significant difference: p < 0.05 (degrees of freedom = 3 ((4 ranks — 1) x (2 groups — 1)).

Overall ranking by hospital pharmacists was statistically significantly higher than that by
community pharmacists, though the difference was very small.

Only 4.5% (hospital) and 6.9% (community) of respondents were unable to rank competences,
suggesting that both groups considered themselves sufficiently informed to reply to the questions
asked, and the questions were pertinent to their ideas on practice. This is backed up by the relatively
high Leik ordinal consensus values, showing that ordinal dispersion was not great. Thus subgroups
do not exist. Similar values for ordinal consensus have been reported by the MEDINE consortium.

Figures 1 and 2 show the results for analysis by competences. Figure 1 shows the values for Leik
ordinal consensus.

The ordinal consensus values were in most cases higher than 0.5, and similar in both groups.

Scores for the 68 competences are given in Figure 2 and in detail in table A1 in the appendix.
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Figure 1. Leik ordinal consensus for rankings by competences for hospital and community pharmacists.
Hospital pharmacists: full line; community pharmacists: dotted line.

1
68 23
65667 T As
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Figure 2. Scores (%) for rankings of competences for hospital and community pharmacists (results in
annex). Hospital pharmacists: full line; community pharmacists: dotted line.
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3.1. Cluster 7. Personal Competences: Learning and Knowledge

For the personal competences, cluster 7 “learning and knowledge” (competences 1-7), the scores
of hospital pharmacists for competences relating to evaluation and interpretation of, and keeping up
to date with, scientific data and evidence-based medical science were higher than those of community
pharmacists. Scores for both groups were low for competence 6 related to research but were higher
for hospital pharmacists. There was also lower consensus on this competence (Figure 1) showing
that, especially for community pharmacists, opinion on the importance of competence in the area of
research was split.

There were 32 comments made by hospital pharmacists. These represent ((32/10,336) x 100) =
0.3% of the theoretical total of possible comments. For cluster 7, there were three comments: two on
research along the lines of the need for “knowledge = being aware of” rather than “ability = capable
of doing.” The third comment expressed sectoral concerns: “My answers would change if I was looking
just at hospital pharmacists or just community pharmacist . .. I think different skills are of varying importance
depending on the sector.” This concern was expressed elsewhere regarding other competences.

3.2. Cluster 8. Personal Competences: Values

For the personal competences, cluster 8 “values” (competences 8-12), the scores of
hospital pharmacists were globally lower than those of community pharmacists, especially for
those competences concerning human relations such as “inspiring confidence in one’s actions”
(competence 11). There were two comments from hospital pharmacists on cluster 8. The first stressed
the qualities needed for interaction with other (healthcare) professionals: “In order to collaborate with
other professionals, pharmacists have to show a high degree of responsibility and knowledge.” The second
comment raised the difficulty of evaluating ethical competences: “I have always wondered how someone
can prove 'competence’ of approach to human relations and high ethical standards. I would presume that these
are not proven ... ”

3.3. Cluster 9. Personal Competences: Communication and Organisational Skills

For the personal competences, cluster 9 “communication and organisation” values (competences
13-23), the scores of hospital pharmacists were similar to those of community pharmacists except
for competence 23 regarding “entrepreneurship,” where hospital pharmacists scored lower than
community pharmacists. There were three comments on cluster 9, two expressing sectoral concerns as
seen for cluster 7 above. The third concerned language issues: “Does competency 21 relate to students from
English-speaking countries only? Effective communication in the local native language is foremost, important
and essential. Good written and spoken English is useful for those wishing to understand research and work at
international levels and therefore I'd class this as quite important for non-English speaking countries.”

3.4. Cluster 10. Personal Competences: Knowledge of Different Areas of the Science of Medicines

For the personal competences in cluster 10, “knowledge of the different areas of science”
(competences 24-37), the scores of hospital pharmacists were similar to those of community
pharmacists except for competences 24 “biology” and 36 “pharmacognosy” where scores for hospital
pharmacists were lower, and competence 31 “microbiology” where scores were higher. It should
be noted that consensus for competence 24 was low (Figure 1), suggesting that not all agreed
on a low score. There were six comments on cluster 10, with one on sectoral concerns as noted
above. Three other comments were on the relative importance of the different knowledge areas
(greater importance of pharmacology, pharmaceutical technology, etc. and of “clinical” subjects”).
One comment suggested including social sciences. One comment stressed the need to coordinate
tertiary education with secondary education, thereby suggesting that several subjects listed could
be dealt with in more detail and depth at the secondary level. It should be noted that cluster 10
was included because considerable emphasis has been placed in the EU directive 2013/55/EU on
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the recognition of professional qualifications (see above). These are not competencies as generally
recognised in the educational literature, syllabus or curriculum. There is no behavioural component,
or reflections of values/attitudes which are considered desirable for practice-related competencies.
Knowledge of a subject is not a competence in itself but part of a competence. Competencies are
generally assumed to comprise behavioural components rather than syllabus components and should
be linked to scope of practice. It is the latter which is the important angle, as this is the actual link with
patient care. Finally, the educational system may influence these findings, if, for example, a pharmacy
student opts for a hospital, community, industry or other track. Thus different educational and training
systems may introduce certain biases.

3.5. Cluster 11. Personal Competences: Understanding of Industrial Pharmacy

For the personal competences of cluster 11, “industrial pharmacy” (competences 38—42), the scores
of hospital pharmacists were higher for four out of five competences relating to legislation and drug
production and registration. There were two comments, one again on sectoral concerns. The second
concerned the importance of EU directives (competence 40): “The knowledge about EU legislative is crucial
for the pharmacist in the EU countries. For the others—non-EU members—the EU legislative is very important
as well, as there is a tendency in unification i.e., maximal improving of the pharmacy practice.” It is to be noted
that the fact that competence 42, “good clinical practice,” is placed within an industrial pharmacy
cluster could be interpreted as meaning “good clinical practice in the clinical phase of evaluation of a
new chemical entity during the drug registration procedure” rather than “good practice in the exercise
of one’s job.” This and other ambiguous phrases were corrected in the second version of the PHAR-QA
questionnaire (see the perspective section below).

Ranking of competences in the areas of research, pharmaceutical technology and industrial
pharmacy (clusters 10 and 11) are also influenced by the evolution in the way in which medicines are
produced. Since the 1950s, several factors have produced a shift in drug production from small-scale,
artisanal compounding in pharmacies to large-scale production by the pharmaceutical industry [15].
These factors include the introduction of new drugs, such as antibiotics, vaccines, anti-hypertensives,
tranquillizers and antidepressants, the research and development of which requires investment on
a large, industrial scale as does the ongoing development of therapies for chronic diseases such
as Alzheimer’s disease, the development of biosimilars and the other products of pharmaceutical
biotechnology, and the development of treatment with generic drugs [28]. Compounding has continued
in specialised hospital settings including the area of sterile preparations and of paediatric therapy [29].

3.6. Cluster 12. Patient Care Competences: Patient Consultation and Assessment

For the patient care competences, cluster 12 “consultation and assessment” (competences 43-45),
the scores of hospital and community pharmacists were similar except for competence 43 “medical
laboratory tests” where hospital pharmacists scored higher. There were six comments on cluster 12,
with two on sectoral concerns. Four comments considered that “performing” laboratory tests is not
important, whereas interpreting them is: “Perform tests? I don't think that’s relevant with regard to most
laboratory tests. Interpretation is of course very important”.

3.7. Cluster 13. Patient Care Competences: Need for Drug Treatment

For the patient care competences of cluster 13 “need for drug treatment” (competences 46—49),
the scores of hospital and community pharmacists were similar. There were six comments on cluster 13.
Five comments were on the issue of prescribing, e.g.: “Pharmacists are not allowed to prescribe medicines
as they do not know the patient’s clinical background, and drug history”; “I think that prescribing would be
important—unfortunately a theoretical concern at the moment”; “This would depend on the chosen career
path following the pharmacy degree. I do not feel it appropriate for a newly qualified pharmacist to prescribe
medication due to the lack of clinical experience unless the degree course is significantly extended and leads to
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specialist qualifications with significant clinical experience similar to doctor’s training”; and “All pharmacists
need to advise doctors but not essential to be able to prescribe.”

3.8. Cluster 14. Patient Care Competences: Drug Interactions

For the patient care competences of cluster 14 “drug interactions” (competences 50-52), the scores
of hospital and community pharmacists were similar. There was one comment on cluster 14:
“This should be the expertise of the pharmacist.”

3.9. Cluster 15. Patient Care Competences: Provision of Drug Product

For the patient care competences cluster 15, “provision of drug product” (competences
53-57), the scores of hospital pharmacists were higher for competence 53 “pharmacodynamics and
pharmacokinetics” and for competence 57 “ability to manufacture products.” Concerning the latter
there was a comment that “Not sure how most pharmacists would be able to manufacture? Need for license
etc.” Tt is to be noted that this is another example of possible confusion in that it could be argued that
competence 57 belongs in the industrial pharmacy cluster 11.

3.10. Cluster 16. Patient Care Competences: Patient Education

For the patient care competences of cluster 16, “patient education” (competences 58-60), the scores
of hospital pharmacists were lower than those of community pharmacies. There were no comments on
this cluster.

3.11. Cluster 17. Patient Care Competences: Provision of Information and Service

For the patient care competences cluster 17, “provision of information and service” (competences
61-63), the scores of hospital and community pharmacists were similar except for competence 63
“non-prescription medicines” where the score of hospital pharmacists (78.9) whilst high, was substantially
lower than that of community pharmacists (94.0). There were no comments on this cluster.

3.12. Cluster 18. Patient Care Competences: Monitoring of Drug Therapy

For the patient care competences in cluster 18, “monitoring of drug therapy” (competences 64-66),
the scores of hospital pharmacists were similar to those of community pharmacies. There was one
comment on this cluster: “I am not sure that pharmacists know current clinical guidelines. If medicine is
prescribed we give it to patient.”

3.13. Cluster 19. Patient Care Competences: Evaluation of Outcomes

For the patient care competences cluster 19, “evaluation of outcomes” (competences 67-68), the score
of hospital pharmacists was higher regarding the cost effectiveness of treatment (competence 68).
There were no comments on this cluster.

Overall the data suggest, firstly, that hospital and community pharmacists have similar ideas
on the importance of various competences for practice. Secondly, it would appear that hospital
pharmacists rank some of the competences in the context of their own specific activity suggesting that
following on from this, certain competences are needed for certain specialisations. Continuing this
argument further, after a ground-level competence-based course rooted in, for example, the PHAR-QA
framework, certain competences may be necessary in terms of specialisation.

Similar arguments have been put forward for an “industrial pharmacy-oriented” master course
given that practice in an industrial environment is very different from that in a community pharmacy
environment. In the PHAR-QA survey, we included a cluster on industrial pharmacy; we chose not to
include a cluster on hospital pharmacy as we considered that hospital and community practice have
many similarities. This is backed up by the results. This does not exclude the fact that some topics such
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as radio-chemicals, preparation of drugs for specific pathologies, etc. are specifically part of hospital
pharmacy practice (see later).

Hospital pharmacists taking part in this survey were not asked for their views on advanced-level
competencies and there were few important differences between the hospital and community sectors.
This is completely predicated on where these competencies are “located.” Are they “registration"
competencies (i.e., applicable to all day 1 pharmacists—in other words a direct outcome of
undergraduate/initial education) or are they “foundation” competencies (i.e., related to scope of
practice)? To gain further knowledge on this matter, a sub-analysis on the age of the respondents
(in terms of two matched age groups) is presented in Figure 3. The duration of practical experience of
specialists was considered as a main factor which could induce change and/or refinement of opinions
concerning the basic competences required in pharmacy practice. Twenty years was considered as
a threshold for change. Such a period is practically a generation. In previous generations, hospital
pharmacy was more connected to industrial pharmacy with the preparation of, for example, perfusions
for hospital wards and many semisolid formulations. In the same period, community pharmacy
involved preparing formulations for short-term use requiring extensive knowledge of chemistry and
pharmaceutical technology to avoid problems of stability, efc. It was expected that the disappearance
of such competences would lead to differences in opinions between younger and older pharmacists.
In this context, the duration of practice may be significant. However, as seen in Table 2, the number of
responders with more than thirty years’ experience was small (especially community pharmacists),
so the effect of “experience” was estimated by effect of “age”.

Figure 3. Scores (%) for rankings of competences for hospital and community pharmacists separated
into two matched age groups. Hospital pharmacists: < 40 years old: red (n = 85), > 40 years old: blue

(n = 110) Community pharmacists: < 40 years old: yellow (1 = 148), > 40 years old: green (n = 67).

Figure 3 shows that the group “< 40 years old hospital pharmacists” is somewhat different for
many competences especially those in the area of patient care competences. Significantly, there does
not appear to be a clear difference between “registration” and “foundation” competences as there are
more clear differences between this group and the group of older hospital pharmacists and between
this group and age-matched community pharmacists This data would argue for an interaction between
age and occupation.
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A final consideration concerns the actual value of ranking competencies. One argument used
by regulators of health professionals is that registered practitioners are either competent to perform
or not. Ranking will imply degrees of competence, and in the eyes of regulators, degrees of patient
safety. Furthermore, we can add a cautionary note that statistical difference does not imply an
important difference when it comes to difference in a rank order; one example of this is competency 8,
“demonstrate a professional approach to tasks and human relations” (90.1% for hospital versus
94.5% for community pharmacists), that shows a statistical difference, but represents, independently,
a fundamental requirement of scope of practice, wherever you work.

4. Conclusions

In general, the agreement on the importance of competencies between different sectors of
pharmaceutical activities is high. There was a large consensus between hospital and community
pharmacists concerning “patient care”, although the patients are not the same for the two groups.
This is shown by the better score for clinical tests given by hospital pharmacists and the greater
score given by community pharmacists to prescription drug competences. Other differences can be
detected between community and hospital pharmacists. The higher focus of hospital pharmacists
on knowledge of the different areas of science as well as on laboratory tests reflects the need of a
hospital pharmacy specialisation as supported by the EAHP [14]. The difference is also visible in
the field of drug production. This is a necessary competence in hospitals with requests for drugs for
rare diseases, paediatric and oncologic drugs. Hospital pharmacists score entrepreneurship lower but
cost-effectiveness higher than community pharmacists. This reflects the reality of pharmacy practice
where community pharmacists have to act as entrepreneur and hospital pharmacists manage drug
budgets. Some results for hospital pharmacists are surprising e.g., the lower score for human relations
and patient education. This is probably the consequence of insufficient patient/pharmacist contact in
ward rounds in a hospital, and needs some improvement.

This paper provides an innovative contribution to the literature on competence frameworks in
pharmacy practice and education. To our knowledge this is the first time a competence framework
developed by an academic team has been validated, using Delphi questionnaire methodology, by large
populations of different pharmacy practitioners (community, hospital . .. ). Itis not the first competence
framework for pharmacy practice to be proposed. Several previous frameworks [19,20] have been
proposed but these were essentially the results of proposals by a panel of experts without subsequent
validation by large numbers of pharmacy practitioners.

Our approach is based on that of the MEDINE group [18] who validated their proposal via a
questionnaire sent out to European medical doctors and students. Results were similar to the ones
presented here in that the medical community gave high ranking to competences related to general
practice (carry out a consultation with a patient, assess clinical presentations, order investigations,
make differential diagnoses, and negotiate a management plan, efc.). As in our study, the rankings of
research topics were low (ability to design research experiments, ability to carry out practical laboratory
research procedures, ability to analyse and disseminate experimental results [30], although a second
study MEDINE2 suggested that stakeholders considered that “learning outcomes related both to “using
research” and “doing research” should be core components of medical curricula” [18]. In contrast to
our study, MEDINE looked only at the primary medical degree and did not investigate specialisation.

This paper also represents a first attempt to analyse ranking of competences for community and
hospital pharmacy practice and, on the basis of this, to answer the questions: what is a community
pharmacist? And what is a hospital pharmacist? Others have considered these questions. In a recent
study to determine the use and relevance of the “National Competency Standards Framework for
Pharmacists in Australia,” it was found that students, interns and practising pharmacists had poor
familiarity and use of the framework [31]. In a study in Thailand, 574 pharmacy practitioners and
faculty members ranked pharmacy competency standards. The highest-ranked domain was Domain
1 “Practice Pharmacy within Laws, Professional Standards, and Ethics”; the second and third being
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Domain 4 “Provide pharmaceutical care” and Domain 3 “Communicate and disseminate knowledge
effectively” [32]. Such results are similar to those obtained here.

Other studies have given results different from those in this paper. The Elvey et al. [33] study
“Who do you Think You Are? Pharmacists’ Perceptions of Their Professional Identity,” a panel
of professional pharmacists (n = 43, community, hospital, primary care) were asked to give their
opinions on the professional identity of the pharmacist. Semi-structured interviews were carried out
with questions such as “Describe a pharmacist in five words.” It was interesting that the strongest
professional identity to emerge was the “scientist”—but there was considerable overlap with other
identities. A somewhat similar conclusion was drawn by Waterfield [34], who asked the question
“Is pharmacy a knowledge-based profession?” and found that the importance of the place of science in
pharmacy curricula and practice was stressed.

In FIP (2008) [35], for example, several statements have been made regarding the goals and job
description of the hospital pharmacy practitioner: “The overarching goal of hospital pharmacists is to
optimize patient outcomes through the judicious, safe, efficacious, appropriate, and cost effective use
of medicines” and “the ‘five rights’ (the right patient, right medicine, right dose, right route, and right
time).” These obviously fit in with the priorities found in this paper as do the conclusions of other
think-tank approaches such as that of the Society of Hospital Pharmacists of Australia [36] on general
hospital pharmacy practice, and of others on more specialised areas such as clinical research [37].
However, to our knowledge, this is the first paper surveying the opinions of a large number of hospital
pharmacy practitioners on their ideas on competences for practice.

5. Perspectives

In the light of the rankings and comments, a revised version of the competence framework has
been sent out for survey. This will be the basis of the proposal of a PHAR-QA competence framework
for pharmacy practice.

The interesting results of the survey support the initiative of the development of a common
training framework for a hospital pharmacy post-graduated specialisation as supported by EAHP.
The perception of the importance of some specific fields is already shown by the answers of hospital
pharmacists. A note of caution is that the conclusions will increasingly be at odds with policy
development across EU and wider. Learning from the mistakes made by medical workforce planning,
regulators and policy makers now recognise that foundation training (i.e., 2-3 years post-registration)
should become the norm (for all sectors) and that advanced “generalism” is a key priority (patient
demographics, primary care-based services, efc.). In addition, apart from a few competencies discussed
here (which are less about “competency” and more about functional tasks—compounding, efc.),
these outcomes rather suggest a majority similarly in ranking between sectors. The FIP conclusion is
that there is significant (both importance and statistical) similarity in foundation competencies [38—40].
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Abstract: This paper looks at the way in which industrial pharmacists rank the fundamental
competences for pharmacy practice. European industrial pharmacists (1 = 135) ranked 68 competences
for practice, arranged into 13 clusters of two types (personal and patient care). Results show that,
compared to community pharmacists (n = 258), industrial pharmacists rank competences centering
on research, development and production of drugs higher, and those centering on patient care lower.
Competences centering on values, communication skills, efc. were ranked similarly by the two groups
of pharmacists. These results are discussed in the light of the existence or not of an “industrial
pharmacy” specialization.
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1. Introduction

Graduates with a pharmacy degree are employed in a variety of positions, the most important
(in terms of numbers) being community, hospital and industrial pharmacy. The discussion on
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whether these three domains require specific skills with a specific education has long been contentious.
Industrial pharmacy as a university discipline is recognized by some European pharmacy departments.
The PHARMINE study (Pharmacy Education in Europe) reported that pharmacy departments in 10/31
European countries give elective pre-graduate courses in industrial pharmacy, and 11/31 departments
give post-graduate industrial pharmacy courses [1]. Most of the graduates from such courses go on to
to work in an industrial setting. The PHARMINE study reported that a substantial number (37,308) of
European pharmacists (6% of the industrial workforce) work in the pharmaceutical industry [2]; this is
similar to the worldwide figure of 10% given by the International Pharmaceutical Federation [3].

In some European countries the status of the industrial pharmacist is officially recognized. In
France, the profession of “industrial pharmacist” is defined by national law and the statutes of the
pharmacy professional body [4]. On the global European level, this is not the case. In the European
Union (EU), the 1985 EU directive on the profession of pharmacy [5], and the 2013 update [6], do not
recognize any specialization in pharmacy (although these are recognized in medicine).

There is a second EU directive that is relevant in this case, however, and that is the EU directive
on qualified persons working in the pharmaceutical industry [7]. In some EU member states, such
as Germany [8], only those with a pharmacy degree meet the requirements set down in the qualified
persons directive.

It appears, therefore, that the argument is equivocal for the existence of a specialized pharmacy
job description of “industrial pharmacist” (i.e., a pharmacist working in industry) that is different
from that of other specialties such as community pharmacy. This paper looks at one aspect of
this discussion: whether industrial pharmacists rank competences for practice differently than do
community pharmacists. It is possible that pharmacists working within such specialties view the
pharmacy profession differently. Within this context we investigated, therefore, whether the ranking
by industrial pharmacists of competences for practice is different from that of community pharmacists.

In the PHAR-QA (“Quality Assurance in European PHARmacy Education and Training”) project [9],
we asked community and industrial pharmacists to rank competences for pharmacy practice. This
paper describes the similarities and differences between the ways in which European industrial and
community pharmacists respectively rank competences for pharmacy practice.

2. Experimental Section

Ranking data on competences for practice were obtained using the PHAR-QA surveymonkey [10]
questionnaire that was available online from 14 February 2014 to 1 November 2014, i.e., 8.5 months [11].
Respondents came from 36/49 countries of the European Higher Education Area [12].

The first six questions were on the profile of the respondent (duration of practice, country of
residence, current occupation (industrial, community ... pharmacist)). There was also a question on
the job title. This allowed a subdivision of industrial pharmacists according to their experience/activity:
regulatory affairs, research and development, etc. A similar subdivision of the activities of community
pharmacists was not possible, as all respondents in this group were involved in some form of
dispensation to patients.

Questions 7 through 19 asked about 13 clusters of 68 competences (see Appendix A). Questions
in clusters 7 to 11 were concerned with personal competences, and in clusters 12 to 19 with patient
care competences.

Respondents were asked to rank the proposals for competences on a 4-point Likert scale:

(1) Not important = Can be ignored;

(2) Quite important =Valuable but not obligatory;

(8) Very important = Obligatory, with exceptions depending upon field of pharmacy practice;
(4) Essential = Obligatory.

There was also a “cannot rank” possibility as well as that of leaving the answer blank.
Results are presented in the form of “scores” calculated as follows:
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Ranking score = (frequency rank 3 + frequency rank 4) as % of total frequency, which represents
the percentage of respondents that considered a given competence as “obligatory”.

This calculation is based on a similar calculation made by the MEDINE consortium that studied
the ranking of competences for medical practice [13]. Such scores are used for descriptive purposes
only, and no conclusions on statistical differences amongst groups are based on scores.

Leik ordinal consensus [14] was calculated as an indication of the dispersion of the data using an
Excel spreadsheet. The original Leik paper cited previously gives an explicit mathematical example of
the calculation of ordinal consensus. Responses for consensus were arbitrarily classified as: < 0.2 poor,
0.21-0.4 fair, 0.41-0.6 moderate, 0.61-0.8 substantial, > 0.81 good, according to the scale used in MEDINE study:.

The statistical significance of differences between rankings of competences or between rankings by
different categories of respondents was tested by the chi-square test (confidence level 95%). Statistical
tests were performed using GraphPad software [15].

Results are presented at 2 levels: that of the 13 clusters and that of the 68 competences.

Respondents could also add their comments on the different clusters. An attempt was made to
analyze comments using the NVivo10 program [16] for the semi-quantitative analysis of unstructured
data. It was found that the numbers involved were too small to draw significant conclusions.

3. Results and Discussion

The distribution by duration of practice of the groups is given in Table 1.

Table 1. Distribution of duration of practice (years) in industrial and community pharmacist responders.
n: number in each category.

Respondents <5 6-10 11-20 21-40 Blank Total
Industrial pharmacists (1) 26 31 28 23 27 135
Community pharmacists (1) 50 51 41 56 60 258

2

Most respondents had less than 20 years of experience, thus in both cases a relatively “young”
population was involved. This may be due to the higher motivation of a younger population to reply
to a questionnaire.

Respondents came from 36 European countries. Nineteen countries provided 5 or more
respondents to one or both groups; they were: Belgium, Croatia, Czech Republic, Estonia, Finland,
Germany, Greece, Hungary, Ireland, Italy, Macedonia, Montenegro, Norway, Romania, Slovenia, Spain,
Switzerland, The Netherlands, and the United Kingdom.

The numbers of industrial pharmacy respondents arranged according to experience/activity are
given in Table 2.

Table 2. Numbers of industrial pharmacy respondents subdivided according to experience/activity.

Experience/Activity Number
Management 24
Regulatory affairs 23
Research and development 18
Quality assurance/compliance 16
Pharmaceutical technology 10
Clinical /medical affairs 8
Pharmacovigilance 5
Qualified person 5
Marketing and sales 5
Research student/Ph.D. 1
“Industrial pharmacist” or “pharmacist” 8
Blank 12
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Table 2 shows that, while some respondents work in a typically “pharmaceutical” environment
(such as regulatory affairs and pharmaceutical technology), many others work in more “generic”
environments (such as management and quality assurance). If we consider that industrial surroundings
correspond to 4 groups/stages, namely (1) research and development; (2) production; (3) analyses
and quality assurance; and (4) marketing and sales, it appears that not all pharmacists employed
in marketing and sales feel that they are industrial pharmacists. Indeed, marketing and sales
representatives of “big pharma” are sometimes very far from classical industrial surroundings, even
though they are employed in industry.

Table 3 shows the overall distribution of rankings by industrial and community pharmacists.

Table 3. Overall distribution (over 13 clusters of 68 competences) of rankings by industrial and
community pharmacists.

Ranking Industrial Pharmacists Community Pharmacists
Number of 138 258
respondents
Theoretical number 9384 (= 138 x 68) 17,544 (= 258 x 68)
of replies
Rank Number % Number %
4 2510 26.8 6643 37.9
3 3502 37.3 6002 34.2
2 1876 20.0 3076 17.5
1 432 4.6 608 3.5
Cannot rank + blanks 1064 113 1215 6.9
Score (%) =((2510 + 3502)/8320) x 100) = 72.3 = ((6643 +6002)/16,329) x 100 =77.4
Leik ordinal 058 0.55
consensus

Notes: Chi-square test on distribution of ranks for industrial versus community pharmacists: p < 0.05 (degrees
of freedom = 3, ((4 ranks —1) x (2 groups —1)).

All but 7-11% of respondents were able to rank all competences. This suggests that the majority
in both groups of respondents believed that they were sufficiently informed to reply to almost all the
questions asked.

As judged from the Leik ordinal consensus values, dispersion was low. This suggests that
both groups were relatively homogeneous and that subgroups with responses significantly different
from the overall group do not exist. Similar values for ordinal consensus have been reported by the
MEDINE consortium.

Overall ranking by industrial pharmacists was significantly lower (72%) than that by community
pharmacists (77%). This raises the question of whether industrial pharmacists globally believed that
the competence framework was less applicable; however, the global score was high with almost 3/4 of
industrial pharmacists considering the competences “obligatory”. The global lower score of industrial
pharmacists was weighted by the low scores they gave to patient care competences (see later).

Figures 1 and 2 show the results for analysis by clusters. In Figure 1, the values for Leik ordinal
consensus are shown.

Leik ordinal consensus was higher for industrial pharmacists in 10/13 clusters including cluster
11 that dealt with competences for industrial pharmacy.

Scores for personal competences (clusters 7 to 11) were similar in industrial and community
pharmacists, except for cluster 11, dealing with industrial pharmacy, for which industrial pharmacists
scored higher. Scores for clusters dealing with patient care competences (clusters 12 to 19) were lower
for industrial pharmacists.
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Figure 1. Leik ordinal consensus for rankings by clusters for industrial (solid line) and community
(dotted line) pharmacists.
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Figure 2. Scores (%) for rankings by clusters for industrial (solid line) and community (dotted
line) pharmacists.

Figures 3 and 4 show the results for analysis by competences. In Figure 3, the values for Leik
ordinal consensus are shown.
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Figure 3. Leik ordinal consensus for rankings by competences for industrial (solid line) and community
(dotted line) pharmacists. Dashed lines separate the different clusters of competences.

Figure 4. Scores (%) for rankings by competences for industrial (solid line) and community (dotted
line) pharmacists. Dashed lines separate the different clusters of competences.

Opverall, the ordinal consensus values were higher for industrial than for community pharmacists.
This was especially true for competences 6 (research), 18 (development, production of medicines),
28 (analytical chemistry), 38 (design, synthesis, etc. of active substances), 40 (EU directive on
qualified persons), and 41 (drug registration, licensing and marketing). For all these competences,
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the consensus for industrial pharmacists was higher than community pharmacists (Figure 4 and
Appendix A). For competences 31 (microbiology) and 44 (diagnostic tests) the ordinal consensus for
community pharmacists was higher than that for industrial pharmacists, as were the scores (Figure 4
and Appendix A).

Scores for the 68 competences are given in Figure 4 and the Appendix A.

This graph shows that competences on the right-hand side concerned with personal values, subject
matters and industrial pharmacy were often ranked higher by industrial pharmacists. Competences on
the left-hand side concerned with patient care were often ranked higher by community pharmacists.
A proviso must be added here; through a comparison between Figure 4 with Figure 3, it is obvious
that, for competences scoring low (e.g., 24 and 25), consensus was low. Thus, the low ranking was far
from unanimous.

Going into more detail, Table 4 shows the competences for which industrial pharmacist ranked
higher (upper) and for which community pharmacists ranked higher (lower).

Table 4. Competences ranked higher by industrial pharmacist (upper) and by community pharmacists
(lower). (a) Industrial > community; (b) Community > industrial.

(@

n Competence

4 Capacity to evaluate scientific data in line with current scientific and technological knowledge

6 Ability to design and conduct research using appropriate methodology

18  Ability to design and manage the development processes in the production of medicines

25  Physics

28  Analytical chemistry

34  Pharmaceutical technology including analyses of medicinal products

38 Current knowledge of design, synthesis, isolation, characterization and biological evaluation of
active substances

39  Current knowledge of good manufacturing practice (GMP) and of good laboratory practice (GLP)

40  Current knowledge of European directives on qualified persons (QPs)

41  Current knowledge of drug registration, licensing and marketing

(b)

n Competence

24  Plant and animal biology

30  Anatomy and physiology; medical terminology

33  Pharmacotherapy and pharmaco-epidemiology

36  Pharmacognosy

43 Ability to perform and interpret medical laboratory tests

Ability to perform appropriate diagnostic or physiological tests to inform clinical decision making

(e.g., measurement of blood pressure)

Ability to recognise when referral to another member of the healthcare team is needed because a

potential clinical problem is identified (pharmaceutical, medical, psychological or social)

46  Retrieval and interpretation of relevant information on the patient’s clinical background

47  Retrieval and interpretation of an accurate and comprehensive drug history if and when required

48  Identification of non-adherence and implementation of appropriate patient intervention

49  Ability to advise to physicians and, in some cases, prescribe medication

50 Identification, understanding and prioritization of drug-drug interactions at a molecular level
(e.g., use of codeine with paracetamol)
Identification, understanding, and prioritization of drug-patient interactions, including those that

51  preclude or require the use of a specific drug (e.g., trastuzumab for treatment of breast cancer in women

with HER2 overexpression)

Identification, understanding, and prioritization of drug-disease interactions (e.g., NSAIDs in

heart failure)

55  Critical evaluation of the prescription to ensure that it is clinically appropriate and legal

56 F}?miliarity with the supply chain of medicines and the ability to ensure timely flow of drug products to
the patient

45

52
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Table 4. Cont.

n Competence

58  Promotion of public health in collaboration with other actors in the healthcare system

59  Provision of appropriate lifestyle advice on smoking, obesity, efc.

60  Provision of appropriate advice on resistance to antibiotics and similar public health issues

61  Ability to use effective consultations to identify the patient’s need for information

62  Provision of accurate and appropriate information on prescription medicines

Provision of informed support for patients in selection and use of non-prescription medicines for minor

63 ailments (e.g., cough remedies)

64 Identification and prioritization of problems in the management of medicines in a timely manner and
with sulfficient efficacy to ensure patient safety

66 Undertaking of a critical evaluation of prescribed medicines to confirm that current clinical guidelines

are appropriately applied
67  Assessment of outcomes on the monitoring of patient care and follow-up interventions
68  Evaluation of cost effectiveness of treatment

The competences ranked higher by industrial pharmacists fall into three groups with, firstly,
competences 4, 6 and 18 on evaluation of scientific data, research, and production of medicines.
Scores for community pharmacists on 2 of these competences (6, 18) were less than 50%. The second
group was concerned with the subject matters physics (25) 33%, analytical chemistry (28) 67%, and
pharmaceutical technology (34) 84%. Subject matters were included because they figure in the EU
directive on the sectoral profession of pharmacy. The authors recognize that they are not competences
but part of the foundation of competences. Having said that, it should be noted that community
pharmacists ranked these elements very low, with a score of 22% for physics and 42% for analytical
chemistry. Thus, the general message that all the subject matters cited in the EU directive are essential
for science-based pharmacy practice is not understood, as concerns subjects such as physics.

In the lower part of Table 4, the competences that are ranked higher by community pharmacists
are shown. Four of these concern subject areas (24, 30, 33, and 36), but the majority concern patient care
competences. For the latter community pharmacists scored significantly higher than industrial pharmacists
for all but five competences. This is not to say that industrial pharmacists scored low for patient care
competences, as almost all of their scores were between 60% and 80%. Thus, they do recognize the need
for information relating to the pharmacist as a medicine specialist (see also comments below).

Overall, the observations in the previous paragraphs suggest that the two groups are often ranking
in the context of their own specific activity and, following on from this, that certain competences
are needed for certain specializations. Continuing this argument further, certain competences could
thus be part of an “industrial pharmacy-oriented” degree course, and others part of a “community
pharmacy-oriented” degree course (taking for example, those in Table 4). An alternative argument
is that this is in favor of “amplifying” different clusters in different specializations within a single
curriculum, rather than “separating” competences into different curricula for the two activities.

Comments were made by 15/138 (11%) of industrial pharmacist and 23 /258 (9%) of community
pharmacist respondents. Our initial objective was to evaluate whether comments were in line with
scoring, but the low numbers of comments received did not permit a satisfactory analysis using
semi-quantitative analysis of unstructured data (results not shown). Comments are reported here,
therefore, in a “raw data” form.

Comments are grouped into areas in Table 5.

There were several comments on the English phraseology and the construction of the questions,
and these have been taken into consideration in the production of the revised version of the
questionnaire. Others pointed to the esoteric nature of certain competences and the recognition
of specialization, be it industrial or community. Of interest also is the fact that industrial pharmacists
recognized the necessity of all competences, including patient care competences, and the nature of the
pharmacist as a “medicines specialist”.
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Table 5. Comments by industrial and community pharmacists.

Area

Typical Examples of Comments Made.

Industrial Pharmacist.

Community Pharmacist.

Understanding of the question

- Idonot understand the question.
- Thave not spoken English for a long time.
- One point only to each question.
- Important to interpret but not
necessarily done.

The question is very convoluted.
The question is rather unclear.

Production of medicines.

We buy rather than produce them.

Information sources.

I get all my information (on drugs) from
reliable sources.

Pre-selection of new scientific information by
official institutes.

Framework for community pharmacy
practice.

- Being a pharmacist, you need basic
information in all areas.

- Although I work in industry, all these
competences are needed.

- The pharmacist is a medicines specialist.

- Response depends on the area you are
working in.

All answers refer to daily work in a
community pharmacy.

Answers relate to my working environment.
Pharmaceutical care is essential.

Some competences are for specialists.

Some competences are for

hospital pharmacists.

Economics/business administration.

Cost effectiveness assessment is
a specialist role.

It is vital to have economics and

business administration.

“Business environment,” yes, but keep your
eye on the health aspect.

Pharmacists follow recommendations of
NICE not cost effectiveness.

No prescription.

Pharmacists are not allowed to prescribe in
my country.
Pharmacists are not physicians.

Healthcare team.

Pharmacists are responsible for their part of the job.

Subject areas.

- You need basic knowledge of all areas.

- Pharmacognosy is no longer a
required subject.

- Radio-pharmacy would be useful.

We do not need analytical chemistry as we are not
analyzing any more.

Industrial pharmacy /research.

- These apply to industrial pharmacists.

- These competences are esoteric.

- Preclinical issues are not part of my
work experience.

Thave never worked in industry.
These competences are for industry
and research.

Consultation/diagnosis.

A pharmacist is not a doctor.

It is not uncommon that the pharmacist is the
first person to whom the patient explains

his symptoms.

We are not appropriately trained for this.
Commercial interests are involved.

Globally, the comments leave a subjective impression of backing up the scores, but, as explained

in Section 2, no solid conclusions can be drawn.

4. Conclusions

Competences centering on values, communication skills, efc. were ranked similarly by the
two groups of pharmacists (industrial and community). In other areas, such as (1) drug research,
development and production, and (2) patient care, scores suggest that the groups appeared to be
ranking in the context of their own specific activity. These results are discussed in the light of the
existence of, or need for, an “industrial pharmacy” specialization based on a specific competence
framework. The latter is provided by the PHAR-QA framework.

The pharmacists’ perception of their profession is primarily determined within the context of their
specific activities in their line of work. The split in opinion lies between “hard sciences” and “patient
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care.” The truth is that the pharmacy service that best serves the population at large involves both.
Pharmacy students seldom know in advance whether they will end up working as industrial or as
community pharmacists. Taking this into account, one could argue that a pharmacist should receive a
balanced education involving the two areas and then specialize in one of the two as his/her professional
career advances, post-registration. On the other hand, if the degree of specialization necessary is so
profound that it would be best to start it from the educational phase, the specialty-oriented program
may be the better solution. The discussion on this dilemma continues.

5. Perspectives

In light of the rankings and comments, a revised version of the competence framework will be
sent out for survey. This will be followed by the proposal of a PHAR-QA competence framework for
pharmacy practice.

Future papers will deal with results for hospital pharmacists, and academics. These papers, as
does the present paper, will deal with the implications of the results obtained, thus contributing to
the ongoing debate on the perceptions of professional identity of a pharmacist [17], in this case, with
contributions that are backed up by hard data.
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Abstract: European students (1 = 370), academics (n = 241) and community pharmacists (1 = 258)
ranked 13 clusters of 68 personal and patient care competences for pharmacy practice. The results
show that ranking profiles for all three groups as a rule were similar. This was especially true of the
comparison between students and community pharmacists concerning patient care competences
suggesting that students have a good idea of their future profession. A comparison of first and fifth
(final) year students shows more awareness of patient care competences in the final year students.
Differences do exist, however, between students and community pharmacists. Students—like
academics—ranked competences concerned with industrial pharmacy and the quality aspects of
preparing drugs, as well as scientific fundamentals of pharmacy practice, well above the rankings of
community pharmacists. There were no substantial differences amongst rankings of students from
different countries although some countries have more “medicinal” courses than others. This is to our
knowledge the first paper to look at how, within a healthcare sectoral profession such as pharmacy,
the views on the relative importance of different competences for practice of those educating the
future professionals and their students, are compared to the views of working professionals.

Pharmacy 2016, 4, 8 118 www.mdpi.com/journal /pharmacy
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1. Introduction

The PHARMINE (Pharmacy education in Europe) [1] study aimed at promoting the use of
competence frameworks in European pharmacy education. Competence frameworks have been
developed to facilitate practitioner development and assessment, and have already been used in the
workplace to monitor and improve practice of Singaporean hospital pharmacists [2], and of hospital
pharmacists in Queensland [3]. Studies have also been conducted in the UK [4] and in Canada [5] in
community pharmacy. These studies attempted to define the roles of pharmacists in a community
or hospital setting and establish measurable outcomes on the possible impact of the application of
competence frameworks for development and assessment. All studies concluded that competence
frameworks are useful tools to monitor and improve performance in the workplace. PHARMINE and
its follow-up project PHAR-QA (Quality Assurance in European Pharmacy Education and Training) [6]
extended this approach to pharmacy education. A competence framework similar to that used in the
four studies cited previously was used. The main difference between the two was, that with the four
studies done in the workplace, the emphasis was on the fourth level of Miller’s triangle i.e., “does”
whereas in this study emphasis was one the first two levels “knows” and “knows how” (see conclusions).
Thus the studies in the workplace are aimed at personal development and improvement in action
whereas this study is aimed more at adapting pharmacy education to a competence approach. These
aspects will be taken up in the discussion following the exposé of the study and results.

The PHAR-QA (“Quality Assurance in European PHARmacy Education and Training”) project,
funded by the European Commission, asked pharmacy students, academics, and community
pharmacists to rank competences for pharmacy practice.

This paper asks the question of whether the ranking of competences by students is similar to
that of academics and/or to that of community pharmacists. It also looks at whether their ideas on
the relative ranking of competences evolve during their studies by comparing the scores of first year
students with that of fifth (final) year students. Finally, it also looks at potential differences amongst
students from different countries.

The methodology used is based on that in the MEDINE (“Medical Education in Europe”) project
that asked medical doctors and students to rank competences for the medical practitioner [7].

2. Experimental Section

Ranking data on competences for practice were obtained via the PHAR-QA surveymonkey [8]
questionnaire that was available online from 14 February 2014 through 1 November 2014 i.e., 8.5
month [9]. Respondents came from 33/38 (Table 1) countries drawn from the European Higher
Education Area [10].

Table 1. Student respondents by country.

The number of students who responded from each country.

Germany 127
Czech Republic 32
Portugal 28
Romania 21
Belgium 20
Finland 18
Macedonia (FYROM) 12
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Table 1. Cont.

The number of students who responded from each country.

Croatia
Malta
France
Latvia
Montenegro
Estonia
Greece
Poland
Slovenia
Spain
Norway
The Netherlands
Turkey
UK
Serbia
Switzerland
Austria
Denmark
Sweden
Ukraine
Albania
Bosnia
Hungary
Kosovo
Lithuania
Slovakia
Belarus
Bulgaria
Iceland
Ireland
Italy

==
o o

OO0 OCO R R RFEFRFEFRFEFFLFNNNNWWERUGU U N NN

Nine countries were represented by 10 or more respondents, 21 countries by four or more, five
countries had no respondents. Two respondents did not answer the “country of residence” question.
The questionnaire was distributed by several means. Firstly the PHAR-QA consortium nominated four
regional managers (north, south, east, and west) who sent out the survey to the various countries based
on their geographical location in Europe. The regional managers contacted pharmacy departments,
students and organizations representing other groups, chambers, governments and other agencies.
The survey was also distributed by the European Pharmacy Students” Association via its national
representatives. Thus the survey was distributed randomly and anonymously. No attempt was made
to target specific groups to obtain a previously established number of respondents, as a function, for
example, of the population of the country. Our approach produced an imbalanced distribution across
European countries with small countries such as Malta in the top nine for respondents and large
countries such as Italy having no student respondents. Furthermore no attempt was made to have an
equal number of respondents for the three groups (students, academics, community pharmacists) from
a given country. It was felt, however, that what the survey lost in balance it gained in being random
and anonymous.

The first six questions of the survey were on the profile of the respondent asking, amongst others,
country of residence, current occupation (student, academic, community pharmacist), and, for students,
year of study.

Questions 7 through 19 asked about 13 clusters of competences with a total of 68 competences.
Questions in clusters 7 through 11 were concerned with personal competences and in clusters 12
through 19 with patient care competences (Table Al).
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Respondents were asked to rank the proposals for competences with a 4-point Likert
scale (Table 2).

Table 2. Ranking of competences.

Rank Significance Explanation

1 Not important Can be ignored

2 Quite important Valuable but not obligatory

3 Very important Obligatory, with exceptions depending upon field of pharmacy practice
4 Essential Obligatory

There was also a “cannot rank” possibility as well as the possibility of leaving the answer blank;
these numbers were pooled.

Results are presented in the form of “scores”: score = (frequency rank 3 + frequency rank 4) as %
of total frequency. This calculation is based on that used by the MEDINE consortium [11] that studied
the ranking of competences for medical practice by academics and medical students. Scores were used
for descriptive purposes only.

Leik ordinal consensus, an indication of the ordinal dispersion characterization of the intra-group
frequencies [12] was calculated using an in-house excel spreadsheet. Responses for Leik ordinal
consensus were graded as they were in the MEDINE study:

e <0.2poor,

e 0.21-0.4 fair,

e 0.41-0.6 moderate,
e (.61 -0.8 substantial,
e >0.81 good.

Data for the three groups were analyzed at three levels: overall, cluster of competences, and
individual competences. Data comparing first and fifth year students were analyzed at the competence
level. Data comparing scores from five countries with an arbitrarily chosen number of respondents
> 20 (see Table 1), with the nature or the content of the pharmacy course was also analyzed at the
competence level only. The nature of the course was defined on the basis of the hours spent on
medicinal and chemical sciences [13] and given as an index “medicinal/chemical score” = (% of
total course hours spent on medicinal subjects /% of total course hours spent on chemical subjects).
Medicinal subjects included pharmacology, therapeutics, efc., and chemical subjects included analytical
chemistry, organic chemistry, etc. The full list of subjects in each is given in the paper on heterogeneity
on pharmacy education in Europe cited previously. Data were also compared to the course content:
the relative amounts of time spent on lectures and on traineeship (data from the PHARMINE study).

The significance of differences between the results for ranking by groups was established using
the chi-square test on the distribution of frequencies for the four ranks. A significance level of p < 0.05
was used (chi-square for three degrees of freedom (4 ranks — 1) = 7.81; s = not significant).

Data is presented mainly as star plots. Star plots are suited to display multivariate ordinal
observations with an arbitrary number of variables. This representation is suitable for the study of
clusters as well as for detecting outliers [14].

All statistical tests were performed using GraphPad software [15].

3. Results and Discussion

The first level of analysis was the overall analysis of the pooled results (1 = 68 competences). In
Table 3 is given the distribution of rankings. For all three groups the response rate was high with
only 6.9% to 11.7% unable to reply. This suggests that all groups of respondents considered they were
sufficiently informed to reply to the questions asked.
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Table 3. Overall distribution (over 68 competences) of rankings by students, community pharmacists,
and academics.

Community

Students Pharmacists Academics
Number of 370 258 241
respondents
Theoretical total 25,160 (= 370 x 68) 17,544 (= 258 x 68) 16,388 (= 241 x 68)
number of replies
Replies by rank Frequency % Frequency % Frequency %
4 8428 335 6643 379 5821 355
3 8967 35.6 6002 34.2 6005 36.6
2 4278 17.0 3076 175 2982 18.2
1 531 2.1 608 35 366 2.2
Cannot rank + blanks 619 11.7 1215 6.9 1214 7.4
Score (%) 774 78.3 77.9
Leik ordinal 059 055 058
consensus

Scores for the three groups were similar and within the range of means of 77.4% to 78.3% showing
that almost 80% of the competences proposed were considered “obligatory for practice” by all.

Values for Leik’s ordinal consensus were similar (0.55-0.59) and at the top end of the “moderate”
grade (0.41-0.6). It should be noted, however, that this particular Leik analysis confounds groups
and competences. Thus ordinal consensus may be moderate because there are differences amongst
the groups and/or amongst the competences. Albeit as judged from the Leik ordinal consensus
values, dispersion was relatively low. This suggests that groups were relatively homogeneous and
there were no subgroups with responses significantly different from the others. Similar values for
ordinal consensus were reported by the MEDINE consortium when they evaluated the ranking of
competences for medical doctors. Their respondent population consisted of two-thirds academics
delivering undergraduate medical education, and 28% medical students (see MEDINE citations above).

The second level of analysis was based on the grouping of competences into clusters representing
the major domains of practice. In Figure 1 are given the scores for the 13 clusters of competences
(numbered 7 through 19).

Figure 1. Scores (central vertical axe, 0%—-100%) for the 13 (numbered 7 through 19) clusters of
competences of students (full line), academics (dashed line), and community pharmacists (dotted line).

Scores for most clusters were 80% or above. Scores were lower than 80% for clusters of personal
competences especially those for cluster 11 that dealt with industrial pharmacy. In this case, students
had similar scores to academics (chi-square: 2.85, ns) and scored well above community pharmacists
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(chi-square: 89.04, p < 0.05). Students scored lower than academics for personal competence clusters
7 and 8, and lower than community pharmacists for cluster 8. Scores were also lower for cluster 19
(evaluation of outcomes) with no difference between students and academics (chi-square: 1.79, ns) or
community pharmacists (chi-square: 3.19, 1s).

In Figure 2 are given the values for Leik’s ordinal consensus for the 13 clusters of competences
(numbered 7 through 19).

Figure 2. Leik’s ordinal consensus (central vertical axe, 0.2-0.7) for the 13 clusters of competences of
students (full line), academics (dashed line), and community pharmacists (dotted line).

For most clusters, ordinal consensus was at the top end of the 0.41-0.60 “moderate” category.
Students (and academics) generally showed higher values than community pharmacists and this was
especially true for cluster 11 which community pharmacists scored low (Figure 1) and showed a low
ordinal consensus (Figure 2). This suggests that the low score for cluster 11 was not shared by all
community pharmacists.

The third level of analysis was at the level of competences. In Figure 3 are given the scores for the
68 competences (numbered 1 through 68 on the circumference). This figure shows that more detail
amongst the groups is revealed by analysis at this third, competence level.

Figure 3. Scores (central vertical axe, 0%~100%) for the 68 competences of students (full line), academics
(dashed line), and community pharmacists (dotted line).

Significant differences between students and community pharmacists (Table A1) were seen
in cluster 8 “personal competences 8-12: values” covering aspects such as contact, confidentiality,
responsibility and ethics for which student scores were lower than those of community pharmacists.
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This was also seen but to lesser extent in the comparison between students and academics. Student
scores for quality aspects of drug production and testing were higher than those of community
pharmacists—cluster 11 (industrial pharmacy, competences 38—42) and competence 57 in cluster 15
“ability to manufacture medicinal products that are not commercially available”. It may be worthwhile
in the future to consider focus groups in order to ascertain when and why do community pharmacists
change their perspective on those competences (38—42) related to industrial pharmacy. Differences
between students and academics were seen in cluster 7 “personal competences 1-7: learning and
knowledge”; competences 1, 3, and 4 dealing with ability to learn independently and critical appraisal
of relevant knowledge were scored lower by students.

Although competence 6 dealing with research issues was scored low by students (and by
academics) the score was significantly higher than that of community pharmacists. This lack of
recognition that pharmacy is a research-based discipline is paralleled by the lack of a substantial
link between biomedical research and medical education and practice as described in the MEDINE
study [16]. In the latter paper, Van Schravendijk and his MEDINE colleagues suggested ways of
strengthening this link by bibliographic research and thesis work during pre-graduate study.

Such tools do exist in many pharmacy departments. In some cases this “science” aspect is taken
even further with traineeships based on participation in clinical research topics in community and
hospital pharmacy, and in pharmaceutical research and development in industrial settings. Further
efforts are needed to promote such activities at a wider postgraduate level. Emphasis on such aspects
in continuing professional development could help maintain the research-based nature of pharmacy.

Globally, the ranking by students, academics, and community pharmacists were similar. Patient
care competences were ranked similarly by students and community pharmacists suggesting,
importantly, that students have a good conception of their future job responsibilities and practice.
Because there were few differences between academics and community pharmacists, it is also important
to notice that academics have a good conception of the activity in community pharmacy. This critical
nature of the “type of patient care provided by pharmacists” has been emphasized following evaluation
of competences for pharmacists on a world-wide basis [17].

In Figure 4 are given the values for Leik’s ordinal consensus for the 13 clusters of competences
(numbered 7 through 19).

10,
3935
336

343332

Figure 4. Leik’s ordinal consensus (central vertical axe, 0.2-0.7) for the 68 competences of students (full
line), academics (dashed line), and community pharmacists (dotted line).

For many competences ordinal consensus was lower in community pharmacists than in both
students and academics. Ordinal consensus was low for all groups for “competences” 24 “biology”
and 25 “physics”. These are, however, “subjects” not “competences”.
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Figure 5 shows the ranking scores for first (n = 30) and fifth (n = 77) students. Competences 24, 25,
26, 35, 36, 38, and 43 decreased in ranking from the first to the fifth year, whereas 4, 22, 31, 37, 39, 59,
63, and 65 increased.

Figure 5. Ranking scores (central vertical axe, 0%-100%) for the 68 competences (on the circumference)
by first (full line) and fifth (dotted line) year students.

The evolution of ranking throughout the pharmacy degree course, reflected by the changes in
ranking between first and fifth year students, involved mainly personal values and subject areas.
Ranks were fifth year > first year for competences 4, 22, 31, 37, and 39, and first year > fifth year
for competences 24, 25, 26, 35, 36, 38, and 43. Three patient care competences increased in ranking
throughout studies and these were 59 “provision of appropriate lifestyle advice on smoking, obesity,
efc.”, 63 “provision of informed support for patients in selection and use of non-prescription medicines
for minor ailments (e.g., cough remedies)”, and 65 “ability to monitor and report to all concerned in
a timely manner, and in accordance with current regulatory guidelines on Good Pharmacovigilance
Practices (GVPs), Adverse Drug Events and Reactions (ADEs and ADRs)”. This may be linked to the
increased awareness of advanced students of their role as an advisor on health matters, especially so
once they have undergone their traineeship in their final year.

One final aspect concerns possible differences in results overall between participants from different
countries. In Figure 6 are given the rankings for five countries in which the respondent number
was > 20.

Figure 6. Rankings for five countries in which the respondent number was > 20. Belgium: dark blue;
Czech Republic: red; Germany: green; Portugal: mauve; Romania: light blue.

125



Pharmacy 2016, 4, 8

Although the overall patterns of the rankings showed no large discrepancies amongst the different
countries, there were significant differences in the mean scores (Table 4) with the Czech Republic
giving the lowest score (73%) and Romania the highest (84%).

Table 4. Mean scores for five countries shown in Figure 6 together with data for course nature
(= time spent on traineeship /time spent on lectures) and course content (= time spent on medicinal
subjects/time spent on chemical subjects). Data from Atkinson (2014) and PHARMINE (2014)
cited previously.

. Course Nature Course Content
Mean Ranking
Country Score (%, n = 68 Time Spent on Time Spent on Medicinal
Competences) Traineeship/Time Spent Subjects/Time Spent on
on Lectures Chemical Subjects
Belgium 80 0.75 1.13
Czech Republic 73 0.76 1.12
Germany 78 1.25 0.71
Portugal 83 0.84 1.64
Romania 84 0.66 0.95

Although there are substantial differences in course nature and content this was not reflected in
mean scores (Table 3) or in the patterns of the rankings (Figure 6). Some differences were observed:
for example, students of the Czech Republic gave low scores for competence 18 (ability to design
and manage the development processes in the production of medicines) and competence 40 (current
knowledge of European directives on qualified persons (QPs)), but this was not observed for Belgium
which has a similar course nature and content.

4. Conclusions

To our knowledge, this is the first study in which students in a sectoral profession are asked to
rank the relative importance of competences for practice in their future professional lives. Globally,
their perception of the relative importance of competences is similar to that of practicing community
pharmacists especially in the area of patient care competences.

Given the growing interest in competence-based educational reforms in several areas of the world,
it would be useful to do studies similar to this one in various areas worldwide in order to see whether
student perceptions are equally advanced in all areas. This could be done through European-funded
programs such as Erasmus+ [18] and would be one way of increasing awareness of and developing
competence-based education in other regions. The results of such studies could be linked to the
education framework used to train future pharmacists in those countries.

A proviso to this study is that it concentrates on community pharmacy practice. Whilst 70%-80%
of pharmacists work in a community pharmacy in Europe (data from PHARMINE), many work in
other areas such as hospital and industrial pharmacy. As education for jobs in the latter areas differs
substantially amongst European countries, and the options for hospital and industrial pharmacy
courses and training occur late in the courses it proved impossible to do a study similar to this in the
specific areas of hospital or industrial pharmacy.

Another proviso is that, given the diversity of country of origin, it would have been useful to
know something about the level of English proficiency for cohorts from different counties as the survey
was delivered in English and if proficiency in English had any impact on the results. It would have
been interesting to have information on the English proficiency, via for example, scores in the “Test of
English as a Foreign Language (TOEFL)” examination [19]. However this is not uniformly applied in
Europe and not even uniformly applied within each member state. We can comment that students
ranked competence 21 “ability to communicate in English” very highly (score 85) suggesting that they
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at least recognized the necessity to understand English. It should be noted that the consortium strived
to make the questions understandable to non-native English speakers.

Furthermore, when asked to rank subject areas listed in the European Directive many were
ranked as “not important/can be ignored”. These are not competences [20] as such but components of
competences (see Miller’s triangle, below). They were included in the questionnaire because they are
cited in the European directive on the sectoral profession of pharmacy [21].

The final question to be discussed relates to how a competence framework could be incorporated
into pharmacy education. This will be discussed in relation to Miller’s triangle that describes a
conceptual, pyramidal model of the various facets of competence, in his case applied to clinical
practice [22] (Figure 7).

The studies cited in the introduction on the use of competency frameworks for the improvement
of performance are mostly concerned with the fourth level of this triangle—"does/action” whereas in
this paper we are equally concerned with the other three levels, especially the first two “knows and
knows how”. Given the low scores of most of the subject areas included in cluster 10, it would appear
that students (as well as academics and community pharmacist practitioners) do not fully grasp the
importance of some subjects as building blocks of the competences required for practice. This also
outlines the fact that the simple inclusion of subject areas within a European regulatory directive is
not a fully sufficient way to ensure the teaching and acquirement of competences for practice. One
of the functions or uses of the PHAR-QA framework could be therefore to provide a road-book for
the development of integrated, coordinated courses that groups several subject areas under a broad
competence heading. The way in which this is to be carried out need not be harmonized or imposed by
European directives or other legislative means but could be left to the wisdom of individual faculties
to find solutions. Another function of the PHAR-QA competence framework could be as a basis of
accreditation at level 2 of the Miller’s triangle allowing a more realistic evaluation of a student based
on his/her competence to synthesise the different subject areas into a comprehensive understanding
of different competences. This entails a switch in evaluation from normative procedures that rank
candidates with arbitrary cut-off points to competence-referenced testing that evaluates whether a
candidate is (or is not) ready to pass onto a higher level. The way in which this is developed would
again be up to individual faculties. It should be noted that changing the method of evaluation is often
a good beginning for a change in courses.

independently
ina complex

ainment by
ithin a

the knowledge.

Evid attai an be a witten
examination or some other method.

%
Knows
(knowledge)
Knowledge required to fulfill future tasks within a competence
Evidence of attainment can be a written examination.

Figure 7. Miller’s triangle.

127



Pharmacy 2016, 4, 8

The PHAR-QA framework could also be used at the third level in the performance testing of
students. Here one could also use the patient substitutes (or “standardized” patients as described by
Miller cited previously). Such “patients” would present students with elements such as symptoms,
prescriptions, etc. calling upon their competences to solve problems related to drug interactions, for
example. How this would be constructed and run would again by up to the individual faculty. It
should also be noticed that a change to a competency-based assessment would logically abandon
a fixed time traineeship ship at level 3, as is specified by the EU directive and adopted by all EU
countries at the present time, and its replacement by a system whereby the student would remain at
level 3 in traineeship until s/he has shown to be competent enough to pass to level 1 and exercise
his/her profession [23]. Whilst not going to such an extreme, it can be acknowledged that there is a
(sometimes large) gap between levels 1 through 3 and level 4 or between the more theoretical academic
approach and the real-life work situation. This could be addressed in junior pharmacists using the
PHAR-QA framework as a basis for work-based self-directed learning and case-based assignments set
and monitored by a senior colleague (see the Rutter, et al. reference cited in the introduction).
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Appendix

Table Al. Ranking scores for competences by groups (students, academics, community pharmacists).
Note that the numbering of the clusters of competences starts at 7, i.e., after the 6 questions on profile
of respondent). N: number of competence. Stud.: students. Acad.: academics. Comm.: community
pharmacists. Chi: chi-square. vs.: versus.

N Competence Stud. Acad. Chi Stud. vs. Comm. Chi Stud. vs.
Acad. Comm.

Ability to identify learning needs and to
1 leam independently (including 845 937 157 89.8 131
continuous professional development
(CPD)).
Analysis: ability to apply logic to
2 problem solving, evaluating pros al:\d 88.8 945 75 911 36
cons and following up on the solution
found.
Cluster 7. Personal Synthesis: capacity to gather and
competences: 3 critically appraise relevant knowledge 85.1 92.8 108 87.9 4.0
learning and and to summarise the key points.
knowledge. Capacity to evaluate scientific data in
4 line with current scientific and 76.5 87.3 18.5 75.8 04
technological knowledge.
Ability to interpret preclinical and
clinical evidence-based medical science
and apply the knowledge to
pharmaceutical practice.
Ability to design and conduct research
using appropriate methodology.
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Table A1. Cont.

N Competence Stud. Acad. Chi Stud. vs. Comm. Chi Stud. vs.
Acad. Comm.
Ability to maintain current knowledge
7 of relevant legislation and codes of 81.7 86.3 33 91.7 25.7
pharmacy practice.
8 Demonstrate a profess.lonal approach to 86.6 915 77 045 233
tasks and human relations.
9 Dem.onshtat.e the ability to maintain 854 03 08 953 506
Cluster 8. Personal confidentiality
- Take full personal responsibility for
CO;‘npetences. 10 patient care and other aspects of one’s 84.4 88.3 32 94.8 249
values. practice.
1 II\S})I[‘Q the conﬁ.dence of others in one’s 778 838 89 88.8 130
actions and advice.
12 Demonstrate high ethical standards. 85.3 95.3 434 95.2 246
13 Effective communlcatlon skills (both 912 935 39 048 40
orally and written).
14 Effective use of information technology.  81.1 83.8 14 86.1 3.8
15 él.:lhty to work effectively as part of a 86.4 833 61 892 11
Ability to identify and implement legal
and professional requirements relating
16 to employment (e.g., for pharmacy 74.8 779 19 81.0 45
technicians) and to safety in the
workplace.
Cluster 9. Personal 17 Ab_lh.ty to contribute to the learning and 735 796 66 05 66
competences: training of staff.
communication and Ability to design and manage the
organisational 18 development processes in the 61.2 60.0 0.8 432 38.0
skills. production of medicines.
19 Abll%ty to 1den.t1fyvand manage risk and 775 761 40 792 23
quality of service issues.
20 Ability to identify the need for 65.0 618 77 645 12
new services.
1 Ability to communicate in English 845 796 23 741 163
and/or locally relevant languages.
2 Abll%ty to evalgate issues related to 73.0 71.0 35 779 74
quality of service.
Ability to negotiate, understand a
23 business environment and develop 62.2 46.4 15.6 64.1 20
entrepreneurship.
24 Plant and animal biology. 38.8 31.1 5.1 39.3 1.0
25 Physics. 209 256 23 21.7 0.8
26 General and inorganic chemistry 53.0 45.6 33 439 53
- Organic and medicinal /pharmaceutical 863 802 108 66.0 370
chemistry.
28 Analytical chemistry 65.8 60.0 3.0 419 46.9
Cluster 10. Personal 29 General and applied biochemistry 85.4 742 10.8 68.8 226
(medicinal and clinical).
competences: Anatomy and physiology;
knowledge of 30 . o ! 85.2 758 112 887 33
diff ¢ medical terminology.
ifferent areas o 31 Microbiology. 722 67.0 33 722 5
the science of Pharmacology includin,
medicines. 32 8y ! & 975 95.6 37 947 3.0
pharmacokinetics.
33 Pharmacotherapy and 953 925 31 943 22
pharmaco-epidemiology.
5 - - -
34 Pharmaceutical ?evchnology including 86.9 89.0 14 62.0 50.8
analyses of medicinal products.
35 Toxicology. 85.0 844 17.3 74.0 277
36 Pharmacognosy. 65.9 529 113 66.5 2.1
37 Legislation and professional ethics. 717 88.8 268 89.5 4.2
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Table A1. Cont.

Competence

Stud.

Acad.

Chi Stud. vs.
Acad.

Comm.

Chi Stud. vs.
Comm.

Cluster 11. Personal
competences:
understanding of
industrial
pharmacy.

38

Current knowledge of design, synthesis,
isolation, characterisation and biological
evaluation of active substances.

59.9

57.5

19

34.2

39

Current knowledge of good
manufacturing practice (GMP) and of
good laboratory practice (GLP).

79.2

754

1.6

59.4

298

40

Current knowledge of European
directives on qualified persons (QPs).

55.3

59.2

18

43.7

39.9

41

Current knowledge of drug registration,
licensing and marketing.

65.7

721

4.6

55.7

119

42

Current knowledge of good clinical
practice (GCP).

78.1

68.2

9.1

64.5

238

Cluster 12. Patient
care competences:
patient consultation
and assessment.

43

Ability to perform and interpret medical
laboratory tests.

72.0

65.3

5.9

65.5

6.0

44

Ability to perform appropriate
diagnostic or physiological tests to
inform clinical decision making e.g.,
measurement of blood pressure.

76.1

64.5

17.3

73.6

7.8

45

Ability to recognise when referral to
another member of the healthcare team
is needed because a potential clinical
problem is identified (pharmaceutical,
medical, psychological or social).

91.7

89.1

22

91.7

9.5

Cluster 13. Patient
care competences:
need for drug
treatment.

46

Retrieval and interpretation of relevant
information on the patient’s clinical
background.

85.6

79.3

8.4

84.0

0.7

47

Retrieval and interpretation of an
accurate and comprehensive drug
history if and when required.

87.6

89.4

5.1

91.5

23

48

Identification of non-adherence and
implementation of appropriate patient
intervention.

87.1

85.8

6.1

86.8

245

49

Ability to advise to physicians and—in
some cases—prescribe medication.

81.9

80.7

25

87.6

53

Cluster 14. Patient
care competences:
drug interactions.

50

Identification, understanding and
prioritisation of drug-drug interactions
ata molecular level

(e.g., use of codeine with paracetamol).

914

91.8

11

91.6

0.6

51

Identification, understanding, and
prioritisation of drug-patient
interactions, including those that
preclude or require the use of a specific
drug (e.g., trastuzumab for treatment of
breast cancer in women with HER2
overexpression).

914

87.7

44

89.7

5.0

52

Identification, understanding, and
prioritisation of drug-disease
interactions (e.g., NSAIDs in
heart failure).

97.0

94.5

8.9

96.6

2.7
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Table A1. Cont.

Competence

Stud.

Acad.

Chi Stud. vs.
Acad.

Comm.

Chi Stud. vs.
Comm.

Cluster 15. Patient
care competences:
provision of drug

product.

Familiarity with the bio-pharmaceutical,
pharmacodynamic and pharmacokinetic
activity of a substance in the body.

89.3

90.8

35

81.2

116

54

Supply of appropriate medicines taking
into account dose, correct formulation,
concentration, administration route and
timing.

94.3

96.3

16.3

94.9

18.0

55

Critical evaluation of the prescription to
ensure that it is clinically appropriate
and legal.

93.9

94.1

6.6

94.0

11.1

56

Familiarity with the supply chain of
medicines and the ability to ensure
timely flow of drug products to the
patient.

78.6

45

84.6

113

57

Ability to manufacture medicinal
products that are not commercially
available.

74.1

69.0

60.5

21.2

Cluster 16. Patient
care competences:
patient education.

58

Promotion of public health in
collaboration with other actors in the
healthcare system.

75.8

75.1

82.6

59

59

Provision of appropriate lifestyle advice
on smoking, obesity, efc.

76.9

71.0

3.8

80.9

4.7

60

Provision of appropriate advice on
resistance to antibiotics and similar
public health issues.

90.3

89.4

5.2

93.1

3.6

Cluster 17. Patient
care competences:
provision of
information and
service.

61

Ability to use effective consultations to
identify the patient’s need for
information.

85.6

81.1

3.1

90.9

11.1

62

Provision of accurate and appropriate
information on prescription medicines.

92.7

89.3

8.0

94.4

11.0

63

Provision of informed support for
patients in selection and use of
non-prescription medicines for minor
ailments

(e.g., cough remedies).

85.7

89.4

17

94.0

14.4

Cluster 18. Patient
care competences:
monitoring of drug
therapy.

64

Identification and prioritisation of
problems in the management of
medicines in a timely manner and with
sufficient efficacy to ensure patient
safety.

88.5

87.9

8.2

93.0

8.7

65

Ability to monitor and report to all
concerned in a timely manner, and in
accordance with current regulatory
guidelines on Good Pharmacovigilance
Practices (GVPs), Adverse Drug Events
and Reactions (ADEs and ADRs).

79.8

80.9

5.0

83.4

3.3

66

Undertaking of a critical evaluation of
prescribed medicines to confirm that
current clinical guidelines are
appropriately applied.

81.6

0.3

80.6

45

Cluster 19. Patient
care competences:
evaluation of
outcomes.

67

Assessment of outcomes on the
monitoring of patient care and
follow-up interventions.

73.7

0.5

79.0

44

68

Evaluation of cost effectiveness
of treatment.

53.3

57.7

2.1

61.2

4.8

Chi-square, d. f. 3, p = 0.05: 7.8. The chi-square test was performed on the frequencies of rankings.
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Abstract: Do community pharmacists coming from different educational backgrounds rank the
importance of competences for practice differently—or is the way in which they see their profession
more influenced by practice than university education? A survey was carried out on 68 competences
for pharmacy practice in seven countries with different pharmacy education systems in terms
of the relative importance of the subject areas chemical and medicinal sciences. Community
pharmacists were asked to rank the competences in terms of relative importance for practice;
competences were divided into personal and patient-care competences. The ranking was very
similar in the seven countries suggesting that evaluation of competences for practice is based more on
professional experience than on prior university education. There were some differences for instance
in research-related competences and these may be influenced, by education.

Keywords: pharmacy; education; community; practice; competence

Pharmacy 2015, 3, 137-153 134 www.mdpi.com/journal /pharmacy



Pharmacy 2015, 3, 137-153

1. Introduction

In 1985, the then European Economic Community (EEC) published a directive [1] on pharmacy
practice that assumed that pharmacy education in the EEC was broadly comparable and, thus, that
the European education system was producing pharmacists with similar competences. In the early
1990s, the European Association of Faculties of Pharmacy (EAFP) [2] questioned these assumptions [3].
EAFP surveyed pharmacy courses in the 11 EEC members and found that although the emphasis in
most faculties was on chemical sciences, there was great variability in pharmacy degree courses in the
EEC regarding the percentages of time spent on different subjects [4].

At that time it was hoped that European integration would produce greater harmonization in
pharmacy education and therefore in competences for practice. In 2011, the PHARMINE (“PHARMacy
Education IN Europe”) project [5] revisited this problem. In the 20-year interval between the two studies
there was a shift in several countries from chemical to medicinal sciences, albeit, overall variability in
degree courses from country to country had not decreased [6]. PHARMINE reflected upon whether
differences in pharmacy degrees could be minored by expressing content as competences rather
than subjects.

As a follow-up to PHARMINE, a second study, the PHAR-QA (“Quality Assurance in European
PHARmacy-Education and Training”) project [7], again funded by the European Commission, asked
community pharmacists to rank competences for pharmacy practice.

This paper combines the results of the PHARMINE and PHAR-QA studies. It looks at whether
the nature of the degree course (in terms of the relative importance of the subject areas chemical
and medicinal sciences taken as an indication of a more “scientific” or a more “clinical” course)
has any influence on the way in which community pharmacists ranked the competences they
consider are required for practice. The paper evaluates to what extent university education or
professional experience can influence the way in which practicing community pharmacists judge
their métier and how the balance between these two factors could be altered by the introduction of
competence-based education.

2. Experimental Section

In the PHARMINE project, country profiles for pharmacy education and training were drawn
up with the help of academics, students, professional pharmacists, and their organizations, as well
as representatives of different governmental bodies concerned with pharmacy in the 47 countries of
the European Higher Education Area [8]. Amongst others, one of the areas explored in the country
profiles was the structure of the pharmacy degree course that was divided into six subject areas:
chemical sciences, medicinal sciences, biological sciences, pharmaceutical technology, and law and
societal issues. A subject area course index was calculated as: ((percentage of contact hours spent on
medicinal subjects/percentage of contact hours spent on chemical subjects) x 100) using data from the
PHARMINE study;, as given in the 2014 paper on heterogeneity of pharmacy education cited above [6].

In the PHARMINE study, “medicinal subjects” included contact hours in the subjects of anatomy,
physiology, medical terminology, pathology, histology, nutrition, pharmacology /pharmacotherapy,
toxicology, hematology, immunology, parasitology, hygiene, emergency therapy, non-pharmacological
treatment, clinical chemistry/bio-analysis, radiochemistry, dispensing process, drug prescription,
prescription analysis (detection of adverse effects and drug interactions), generic drugs, planning,
running and interpretation of the data, of clinical trials, medical devices, orthopedics, over the counter
medicines, complementary therapy, at-home support and care, skin illness and treatment, homeopathy,
phyto-therapy, drugs in veterinary medicine, pharmaceutical care, pharmaceutical therapy of illness,
and disease. “Chemical subjects” included contact hours in the subjects of general and inorganic
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chemistry, medical physico-chemistry, organic chemistry, pharmacopeia analysis, analytical chemistry,
and pharmaceutical chemistry including analysis of medicinal products.

Ranking data on competences for practice were taken from the PHAR-QA surveymonkey [9]
questionnaire that was available online from 14 January 2014 to 1 November 2014 i.e., 8.5 months.
Contacts were made by electronic and other means with the same groups as in the PHARMINE
study (see previously). Post hoc analysis of the data allowed the creation of six subgroups: academics,
students, community pharmacists, hospital pharmacists, industrial pharmacists, and pharmacists
working in other areas. Here we will present the data for community pharmacists; data for other
professional categories will be presented elsewhere [10].

The first six questions of the PHAR-QA survey were on the profile of the respondent asking,
amongst others, country of residence, current occupation, and duration of activity.

Questions seven through 19 asked about 13 groups of competences with a total of 68 competences
(see annex). Questions in groups seven through 11 were concerned with personal competences and in
groups 12 through 19 with patient care competences.

Respondents were asked to rank the proposals for competences with a Likert scale:

Not important = Can be ignored.
Quite important = Valuable but not obligatory.
Very important = Obligatory with exceptions depending upon field of pharmacy practice.

L

Essential = Obligatory.

Results are presented in the form of “scores” based on the methodology used in MEDINE2 [11]:
score = (frequency rank 3 + frequency rank 4) as % of total frequency. Scores give more granularity
and a better pictorial representation than the basic Likert data. Data were obtained from 39 European
countries. Data presented here are from the seven European Union member states in which the number
of respondents was > 10 (Table 1). Analysis was limited to the European Union as its 28 member states
come under the directive on sectoral professions such as pharmacy [12]. One of the annexes of this
directive lists the subject areas that are to be taught in the pharmacy degree course in the European
Union. Of the 28 member states only seven provided 10 or more community pharmacists respondents.

Statistical Analysis

Results are also expressed as medians with 25 and 75% percentiles; differences among countries
were analyzed using the Kruskal-Wallis test followed by Dunn’s multiple comparisons test. All
statistics were performed using GraphPad software [13].

3. Results and Discussion

In Table 1 are the medians for duration of practice. Kruskal-Wallace analysis showed a significant
effect of country (P = 0.0014) and the Dunn’s multiple comparisons test showed that the duration
of practice of the respondents from the Czech Republic was lower than that of respondents from
Germany, Ireland or Spain. None of the other comparisons were significant.

Table 1 also shows the medicinal sciences/chemical sciences scores. In Germany the degree course
is more “chemical”; in Belgium, the Czech Republic, and Spain the importance of the two subject
areas is equal; in The Netherlands and the United Kingdom there is a more “medicinal” course, and
this is even more pronounced in Ireland. The medicinal /chemical ratio varies almost four-fold from
Germany (0.7) to Ireland (2.6).

Finally, Table 1 shows overall the median rankings for competences (1 = 68). The Kruskal-Wallis
test showed a significant difference amongst countries (P = 0.0006) with a significantly higher median
for Spain compared to Belgium, Germany, and Ireland. None of the other multiple comparisons
amongst countries reached statistical significance.
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Table 1. Characteristics of the seven countries, the medicinal sciences/chemical sciences indices (latter
data from the PHARMINE study), and the rankings for competences.

Duration of Ranking of

Country Number of activity (years; Medicinal Chemical Medicinal/chemical competences (median,
respondents median, 25% and  sciences % sciences % score 25% and 75%

75% percentiles) percentiles, 1 = 68)
Belgium 25 10/5/20 24 27 11 81/63/91
Czech Republic 15 5/5/15 19 17 1.1 84/67/92
Germany 13 30/15/30 28 40 0.7 82/67/92
Ireland 13 20/10/33 36 14 2.6 77/55/92
Spain 27 15/10/30 28 24 12 91/82/96
The Netherlands 18 20/5/23 31 20 1.6 82/57/94
United Kingdom 48 10/5/20 24 14 17 87/59/96

Figure 1 shows the ranking by the seven countries of the 68 competences. This is presented as
a radar chart. Radar charts are a useful way to display multivariate observations with an arbitrary
number of variables. It allows one to find clusters and also to identify outliers [14]. This radar chart
presentation allows an easy overview of the global rankings of competences. It underlines the fact
that overall the global rankings by the different countries are similar, with similar highs and lows.
This is especially true for the left-hand side of the Figure that represents the rankings for the patient
care competences (number 43 through 68). Opinions of the relative importance of such competences
appear to be formed by work experience rather than university education. In answer to the question
“do community pharmacists coming from different educational backgrounds rank the importance of
competences for practice differently” the answer would be no in the case of patient care competences.
Examination of Figure 1 shows that the ranking of competences for practice is very similar in seven
countries that have different systems of pharmacy education. It should be noted that the ranking score
is based on a combination of ranks 3 and 4 that specify that competences are “obligatory”.

——Belgium
——Czech Republic
——Germany
——Ireland
——Spain

——The Netherlands
~—United Kingdom

Figure 1. Radar chart of the ranking scores (on the central vertical axe, 0%-100%) for the 68 competences
(on the circumference) by the seven countries (in different colours). Dotted lines separate the 13
competence groups (see annex) in Figure 1 are given the ranking scores for the 68 competences by the
seven countries.

There are more differences in the right-hand side of the Figure that represents personal
competences. Competence 6 is an interesting case. The difference between minimum and maximum

for country rankings in group 7 (“personal competences: learning and knowledge”) competence 6
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(“ability to design and conduct research using appropriate methodology”) was large (63, see Table Al);
Spain, which has a “balanced” course with a medicinal sciences/chemical sciences index of 1.2, ranked
highest with 80%. Ireland and the Netherlands which have more “medical” indices of 2.6 and 1.6,
respectively, showed the lowest rankings for competence 6: 18 and 17%, respectively. Spain also ranked
highest for all competences. In the research-related group 11 (“personal competences: understanding
of industrial pharmacy”) Spain scored highest for all 5 competences. Thus differences for Spain may
be influenced by education rather than professional experience, albeit, Germany, which has a more
“chemical” index (0.7), did not rank competence 6 or the competences in group 11 particularly high.

Several provisos should be added. It is possible that differences in ranking scores are related to
duration of practice (i.e., numbers of years since leaving university) rather than to course content. With
the median years of practice being significantly different it could very well be that older pharmacists
in a given country took a very different course of study 3040 years ago than younger pharmacists
from the same country. Furthermore, it is likely the mix of medicinal/chemical subjects would have
differed within countries for participants dependent on when they studied especially as there has been
a move towards more medicinal sciences in the past 20 years (see introduction). This cannot be tested,
however, as numbers in the different groups do not allow the creation of subgroups based on duration
of practice. Some comments can be made on the basis of the existing data. The community pharmacist
respondents from the Czech Republic were younger than in several other countries, but the Czech
Republic community pharmacists did not show any marked differences with other countries as far as
ranking of competences was concerned. Spanish community pharmacists did show a specific pattern
of ranking in several groups of competences but their median duration of practice was mid-range.

The conclusion of this paper relies on the fact that the curricula investigated are as different as
possible in the relative importance of “medicinal” versus “chemical” sciences component. The seven
countries selected were selected on the basis of providing more than 10 respondents. Nonetheless they
do represent a significantly wide range of scores. Ireland has the highest value of the 26 European
Union member states that have pharmacy departments (1t/26), and Germany the 3rd from the lowest
(2314 /26)V1.

The PHARMINE study cited above showed that a competence approach is rarely used in
pre-graduate pharmacy education in Europe. There have been several studies on the use of a
competence framework to monitor and improve pharmacy practice in a working environment. A
study using the general level framework with Singaporean hospital pharmacists showed that all but
eight of the 63 behavioral descriptors improved in nine months [15]. A similar study with hospital
pharmacists in Queensland showed an improvement in 35 out of 61 competences [16]. Studies have
also been conducted in Canada [17]. and elsewhere. The results of all these studies are that competence
frameworks are useful tools to monitor and improve performance.

4. Conclusions

This study shows that community pharmacists largely form their opinions on the importance of
competences of the basis of work experience rather than university education. The move to harmonize
European pharmacy practice expressed in the 1980s seems to have been successful, as judged from the
similar way in which community pharmacists from different countries rank competences for practice.
However this is less the result of harmonization of pharmacy education that still shows wide diversity.

The short-term perspective of this work is the modification of the existing questionnaire according
to the results obtained and the endorsement of the modified version.

The long-term perspective is the introduction of competence-based learning into the university
curriculum for pharmacy. This is being discussed in Australia and New Zealand [18] and elsewhere. It
now needs to be considered in Europe. Our results suggest that differences in university pharmacy
programs are not crucial in the development of specific competencies (at least in the field of community
pharmacy, where the majority of pharmacists work). Thus, we do not need a very stringent and tight
framework for curricula of pharmacy education. Academia provides graduates with competencies as
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“novices” (according to five-stage model of competencies proposed by Dreyfus and Dreyfus, 1980 [19]).
Thus, competence-based learning in universities would provide a sound foundation allowing graduates
to gather experience through practical training in the real job environment. Furthermore, academic
freedom as to course content should be incorporated into quality assurance of pharmacy education
especially when EU directive is “translated” into national frameworks.

Acknowledgments: With the support of the Lifelong Learning programme of the European Union:
527194-LLP-1-2012-1-BE-ERASMUS-EMCR. This project has been funded with support from the European
Commission. This publication reflects the views only of the author; the Commission cannot be held responsible
for any use which may be made of the information contained therein.

Author Contributions: Jeffrey Atkinson designed, constructed, ran and analysed the survey and wrote the paper.
Kristien De Paepe ran the PHAR-QA consortium. Constantin Mircioiu played a major role in the statistical
analyses of the data. Antonio Sanchez Pozo and Dimitrios Rekkas developed the questionnaire. Antonio Sanchez
Pozo, Dimitrios Rekkas, Jouni Hirvonen, Borut Bozic, Annie Marcincal and Agnieska Skowron helped with
distribution of the survey. Antonio Sanchez Pozo, Daisy Volmer and Kristien De Paepe provided useful criticism
and suggestions during revision of the manuscript. Chris van Schravendijk assured the contacts with MEDINE.
Jamie Wilkinson played a major role in distributing the survey to community pharmacists.

Conflicts of Interest: The authors declare no conflict of interest.

139



Pharmacy 2015, 3, 137-153

“(uonTIMm

1 001 8 001 00T 96 6 6 001 L8 pue ffeio yoq) S[BIS UOHTOTIMILIO? SAPORE T €l
“S[IDS TeuonesiuedIo pue
uonEdIUNWWO0 :saduajadwod [euosia ] ¢ dnorny

St 00T a8 86 00T 001 06 <8 €6 6 "SpIepUEIS [eM3d YSIY djensuown(] g 4
1ApE pue

8l 9% 6. 96 88 96 & 8 6L 48 SUOTJOE §,9U0 UT SIAY}0 JO 3dUapyuod ayy axrdsuy § I
-aonperd s,5u0 Jo spadse 1ayjo pue

8 00t @ 00t 0ot 001 [ (4] 001 ® ared yuaned 10y Ayiiqrsuodsar euosad ny ayer, ¢ ot
&r.uﬂﬂﬁﬂwﬁmrucu

St 00T a8 001 00T 96 00T <8 98 00T urejUTRW 07 AJIIGR 9 9JRHSUOWA(] T 6

ql 00T a8 96 00T 001 001 a8 98 6 suoneres tewny 8
pue syse} 0} yoeordde [euorssajord e sjensuowa ‘|
sanfea :saduajadwod [euosio g g dnoin
-oonperd Aseurreyd jo sapoo pue uonesiday

s 00t SL €6 68 68 [ SL 001 88 JURAJ[AI JO 93 PA[MOWY JUDLIND UTejUTRW 0} AJIIqY "/ L
“A3oropoyowr ajerzdordde

€9 08 i 9€ A 08 8l 1€ 6c €€ Bursn yoreasar onpuod pue udisap 03 AIqy 9 9
-aonped eonnadeurreyd oy a8pajmousy

1€ 6 9 6L €8 [ 69 9 €L €9 ayp Ajdde pue 25udds [ed1paw Paseq-oduIpIAd S
[eorurp pue pesruraid jardiaur 03 AIqy g
-98papmowy [ed130[0UYd) puE DYHUSIDS JUILIND

st %6 29 64 84 26 4 4 29 8z UM SUI] UT BIep dYIUSDdS ajen[ead o} Aypede) 4
‘syurod Aoy

91 6 LL 06 63 6 L LL 6 €8 AU asLrewINS 0} pue 93pajmouy jueadfar asterdde €
Ajreono pue e 0y Ayoeded :sisayjuig ¢
‘punoy uonn[os

as 6 €8 % 6 €6 % [ 6 €8 oy uo dn Suimoyroy pue suod pue soxd Sunenesd 4
“Gurajos wapqoxd oy o180y Ajdde 03 Ajiqe :sishfeuy 7
((@dD) yuswdoraaap

L1 00T €8 96 Y6 a8 a8 a8 00T €8 Teuorssajord snonunuod Surpnpur) Apuepuadapur 1
uIed[ 0} puk Spasu Surures] AJruapr 0y AIIqy T
8parmowy
pue Surures] :sadusjaduwrod [euosia gz dnoiny

“uru-xew . . wopSury Spue[RYRN sriqnday :
2Buey XEJAL UTAl ponun oyl uredg puepaig Auewrany oz wmidpag dudjaduwo) bag
"sarryunod Aq seduajedwod jo Sunjuey TV d[qeL
v xipuaddy

140



Pharmacy 2015, 3, 137-153

e 96 9 29 18 69 L 29 29 96 “A3ojod1xof, ‘Z1 I°19)
-spnpord [eunipaw

€€ 4L w 05 v 69 85 SL i 9 Jo sasATeue Surpnpur A3o70uya) fednadeuLIey ] "TT e

ql 00T a8 a8 00T 6 6 6 001 96  ‘A3ojonuapide-odeurreyd pue Adesyjodeureyd ‘01 €€

6 001 16 16 6 % 001 % 001 % ‘sopauryooewreyd Surpnpour A8ojooewrey ] ‘6 4

8¢ 43 S 8L 69 6 S €8 9 99 “ASo01qoIN '8 |53

61 9% LL 88 88 9% L [ 6 96 ASojouruway fedrpowr ASojorsdyd pue Lwojeuy £ 0¢
“(reorur

8¢ 8 % [ 9 58 i €8 & 7L pue reuipaw) Anstwayooiq pardde pue [eeues g 6¢

9¢ 29 £ €€ 8¢ 8¢ e £9 9 L9 Ansiwayd [eondfeuy ‘g 8T
‘Knysruayd

6T €8 €5 € €9 69 69 [ i €8 [eonnevewIeyd /U pue STIESi Vird

9C 9 e 6€ 0S 9 e a4 9 19 “Ansiwayp orueSiour pue [erausd ¢ 9C

s 09 8 ¢l 09 LT 8 14 e 9T “SAYd T [°14

0¥ 29 LT ae LT s 1€ £9 29 ey “A3ojo1q [ewrue pue jueld 74
*SOUIDIPA JO 9OUIIIS Y} JO Seale JUIIJJIP
J0 a8parmouny :saduajadwiod feuosia g 01 dnoin
‘dysinauardanus dofpasp pue juswuoIrAu

£ 18 v (34 69 18 08 29 8¢ 9 S5oUISNq © pUEISIOPUN ‘21er030u 0) AN 11 [
"9DIAIIS

9% w6 9 06 SL w0 SL 69 Eid 89 Jo Kpenb o0y parejax sansst ajen[eas 03 AIqY 0T w@
‘sadengue jueadfar

s 001 9% 001 €9 i 00T 9% 9% T fqreso] 10/pure ySHSug U oyednIUITOn 08 ANTITY 6 Iz

1e a8 ] 69 98 a8 s 29 £9 9 “SIDIAIDS MU 10J AU AU AJruapt 0} A)Iqy ‘g 0¢
*SANSST ADTAIIS

ferd 76 69 €8 76 6 SZ 69 a8 8 1o Ayenb pue ssu a8euew pue Ayuapt 03 Aqy £ 61
‘saumIpaur jo uononpoxd ayy ut sassadord

18 9 5T 9 ST 9 o4 05 5T T Juswdopersp ot oeuew pue uSisep 03 Ay 9 St
Jyeis jo

e 001 59 €8 18 001 L 69 S8 9 Qumumen puv Sumes] oy 0 AN 01 ANIQY L1
-aoedyyIom
ayy ur £3a5es 03 pue (suenruyda) A>eurreyd 1oy ~8-a)

“@ [ 59 18 88 <6 8 iz s 9 juowkordwe 0y Sunerar syuswarmbar jeuorssajord 9
pue [e3o] juswoidwr pue AJnuapt 03 Ay

€C 00T LL 86 76 00T a8 6 LL 84 ‘wieay e jo 3red se £panodagye y1om 03 Aqy ¢ o1

4" 6 8Z 6 18 6 a8 6 a8 84 “A30]0uY}23) UOHRULIOJUL JO 3SN JANDYH ‘T 4!

“uru-xew . . wop3ury spuepIayIaN sriqnday E
w28uey XeIAl Uzl " oL uredg puepaig Auewran ez umiSpag dudjaduro) bag

Ju0) "LV 9IqeL

141



Pharmacy 2015, 3, 137-153

“suorIRIAIUT
Bnip :seouajaduwod ared jueneJ 1 dnoin

61

001

18

96

001

96

<8

16

00T

18

“UOnEIIPAUT qLIDSaId—sased
awos ur—pue suenisAyd oy asiape 03 Ay F

6V

€C

001

LL

96

€6

6

LL

16

001

98

‘uonjuazdur juaryed ajerrdordde jo uoneyuswaduur
PUE 2DUSIDYPE-UOU JO UOEdYUSP]

8

qL

00T

q8

16

€6

96

a8

6

00T

00T

‘parmbax uaym pue j1 L103s1y Snip sarsusyardurod
pue djeImddE Ue JO Uone}dIdIauT pue [eAdLHY

Ly

e

€6

69

L8

€6

88

69

6

6

16

“punoxdspeq reorut)d s jusrjed ay} UO UOT}RULIOJUT
JueAd[aI JO uoneIRIdIdUT PUR [eASLISY ‘T

9

‘Jusweasy
3nip 105 paau :seouajedurod ared uane ] ¢1 dnorn

¢l

86

a8

86

/8

6

6

6

a8

16

*(reos 10 TeardojoypAsd ‘Teorpaw ‘feonnadewrreyd)
paynuapt st wajqoxd [edrurp renuajod

B 9SNEDAC PIPIIU ST WL} JILIJ[EIY Y} JO TOQUIDUL
I9UJOUe 0} [RLIDJOI UM ISTUS0DaI 0 AJIIqY ¢

g

v

88

Ly

69

Ly

88

LL

€8

a8

8

-aissaid poojq jo JuswaInseaw 33 Junjewr
UOISIIAP [eDTUT]D WLIOJUT 0} §359) TedrdojorsAyd
10 onsouSerp ajerrdordde urroyrad 0y £y ¢

9¢

6

99

99

L9

<6

L9

€8

LL

€L

's389) A103R10qR]
Teorpaur jaxdiayur pue uroyrad 0y A1[Iqy 1

1514

‘JUBWISSISSE PUR UOHR}NSUOD
juanyed :saouajadwod ared jusne ] g1 dnoin

6¢

6/

0v

1L

0¥

6L

€9

sq

£9

VL

(dd9)
sonpead [edrurd pooS jo a8papmouy Juarmy) g

4

€9

6/

LT

LS

yaa

6/

€€

i

L9

ra

‘Gunaxrew pue
Bursusor] ‘vonensidar Snip jo a8papmowy Juarm)) §

v

17

19

0¢

LT

0T

19

14

i)

Uig

Ly

*(sd0) suosiad payrenb
U0 $9ATORITP Ueadomy Jo a3 papmowy Juarmy) ¢

Vg

89

€8

°14

raid

€8

14

¥9

09

€9

(@19)
sonperd Liojeroqe) poos jo pue (JND) adnoerd
Surmyoenuew poos jo 93paymow| JudLImy) g

6€

89

Sz

8T

Sz

14

9¢

[

8¢

'saoue)SqNs
2ATOR JO uoTen[eAd [e3130[01q pUE UOTESLId)ILIeYD
“uoneost ‘sisayjuLs ‘udisap Jo a3pamowy yusrmy) ‘|

8¢

-Koeurreyd [ergsnpur
Jo Surpuejszopun :sadujadwod Teuosidg ‘11 dnoin

6C

96

L9

96

88

a8

6

L9

6

16

*sony3a Teuorssajord pue uone[si3a H1

LE

6€

<8

9%

9

0S

a8

9%

0S

a8

€8

“AsouSooewreyJ ‘g1

9¢

“uTw-Xeur
:a8uey

XeAl

WA

wopSury
pajun

SpuepIaIdN
AL

uredg

puepaig

Auewran

orpqnday
yoez)

umiSpag

dudjaduro)

Ju0) "LV 9IqeL

142



Pharmacy 2015, 3, 137-153

-ayoxd uo suonsanb g ayy 1a33e “a°1 ‘2 Je spre)s sodujdwIod Jo sdnoid ay Jo JuLqUINU AU} Jey) SJON] WNWIXLU XeJA ‘wnurruru urjy /(1 amnS8ry ur se) Surrequunu [enuanbas :-bag

“3DIAISS PUE UOTJRULIOJUT
o uorstaoxd :saduajodurod ared juene ] *£1 dnoin

0z

001

08

86

08

00T

6

8

€8

06

*sansst yyeay orqnd Tefruars pue sdnorquue
03 adue)sisar uo adrape ajerrdordde jo uorsiroi] ‘¢

09

6%

96

Ly

€6

Ly

96

a8

8G

€8

69

*03a “Ay1saqo “Gunjowrs
uo ad1ape JA3say1y ajerrdordde jo uorsiaorg g

65

1€

16

09

16

09

16

LL

£9

SL

WIS AS 2ILDYJ[EAY] AU} UT SI0JOE IO
UM uoTeIOqe[[od Ut yfeay drqnd jo uonowor ‘|

89

‘uorpedNpd
juaned :saouajedwod ared jusne ] ‘91 dnoin)

0s

€8

€€

e

€5

8

€€

€L

€8

18

‘9qe[reAe A[[eIaWWO0D Jou d1e
ey spnpoird feunTpawr amjoenuewr o} ANIqY G

LS

8L

€6

74

€8

€6

/8

L

6

26

92

‘quened auy 03 sponpoxd
3nap jo moyy A[pwiny 2Imsua 03 AJIfiqe ay) pue
saumIpaur jo ureypd Aiddns ayy yiim Ayurerrue] §

99

001

16

96

001

16

6

6

6

S6

‘TeSa1 pue ajerrdoxdde Appeorurp st 1 jeyy
amsus 0y uondunsaid ayy jo uonen[eas [ednLY) ¢

as

00T

w6

96

€6

001

6

6

001

00T

-Suruy pue ajno1 uoneHSIUTWpE
“UOTJRI}USDUOD “UOTIR[NULIOJ J091I0D “dSOP JUN0odde
ojur Sunye) sounrpaw dyerrdordde jo A1ddng ¢

s

[4

6

69

€L

08

16

69

€8

26

8

Apoq ayy ur adue)sqns
e jo Ayranoe opaupyodewreyd pue srureudpooeurreyd
‘reonnadeureyd-orq o) rm Ajureriure

€9

‘Jonpoid Snip
Jo uorsiaoxd :saduajaduwod ared juane ] ‘g1 dnoioy

00T

w6

96

00T

001

00T

6

00T

00T

‘(9anrey
J1eaY UI S(ITYSN “879) suonoerajur aseasip-anip jo
uonesyuond pue “Surpue)siapun ‘UOEdYHUSP] ¢

s

L1

001

€8

€6

001

001

6

€8

6

16

*(uorsSa1dXaI9A0 ZYHH YIM USWOM

Ur I9dUED }SE3Iq JO JUSWIEI) 10] qewnznises)
~@-9) Snup oymads e jo asn ayy axmbax 10 apnpoaxd
jeyy asoy} Surpnpur ‘suondessiur jusned-8nip jo
uonesyuond pue ‘Surpue)sopun ‘UOHEIYHUIP] T

18

¢r

00T

/8

/8

€6

001

001

6

001

<6

‘(Jouwrejadered yyrm auLpod jo
asn 3'9) [9Ad[ JR[NIS[OW € Je suondeIdul InIp-Snip
jo uonesyond pue Surpue)sIopun “‘UOHEdIYIUIPT ‘T

“uTw-Xeur
:a8uey

XeAl

WA

wopSury
pajun

SpuepIaYIdN
YL

uredg

puepaig

Aueurran

orpqnday
yoez)

wumidpg

dduajaduwo)

Ju0) "LV 9IqeL

143



Pharmacy 2015, 3, 137-153

-aryoxd uo suonsanb g ayy 1ayye “a°1 ‘2 Je spre)s sodujRdwIod Jo sdnoId Ay Jo JuLqUINU dY) Jey) SJON] ‘WNWIXLU XeJA ‘wnurrur urjy] /(1 amSry ur se) Surrequunu renuanbas :-bag

as

08

°14

8L

€L

£9

14

0€

08

€9

‘juauijeal) JO SSaUaANIaJJa }S0D JO uonen[eAy ‘g

89

0€

06

09

/8

€L

06

a8

09

08

8/

‘suoguaAzRur dn-mofjoj pue axed juared
jo M:mHOtﬁOE 9} UO S9WIOdINO0 JO JUIWSSISSY T

£9

'SOWOdMO
Jo uonenyead :saduajedurod ared juane ] ‘[ dnoin

[4

€6

12

8

€6

16

a8

8

08

|74

‘pardde Ajpyerrdordde axe
sauT[EPINSG [LDIUID JUSLIND JeU} WLIJUOD 0} SAUTIIPAW
Ppaqusaxd Jo uonenyeas [edRLD e Jo SunjelLpun ¢

9

0¢

001

0Z

L8

€L

001

6

a8

8

0Z

(SYAV pue SEAV) SUOHIER]

Ppue SJusAY Sni(] ISIAPY “(STAD) SOUIRI]
douefidraodeuriey ] poor) uo saurpPpms Aroyemnsar
JUSLIND YJLM 9DUBPIODE Ul pue ‘Iauurew A[puwr

£ UT pauIaduod [fe 03 310da1 pue 1oyruow 0y ANIqy g

9

ot

00T

06

86

00T

16

00T

16

001

06

‘Kyayes yuaryed amsud 0} Aoed1y5o JUSIINS YHTM
pue Iauuew A[PUWII) B Ul SSUDIPIW JO Judwdeuewr
a3 ur swapqoid jo uoresyLiotid pue uonEdYHUIPT ‘T

Kdexoyy Snip
J0 Sunrojruowr :seduajeduwod ared juane ‘g1 dnoin

L1

001

€8

€6

001

96

001

€8

26

06

(sarpawa1 y8nod *~8-9) sjuswyre Jouru
10§ saumrpawr uondrsaid-uou Jo asn pue uond[As
ur syuanyed 105 310ddns pauiojur Jo uoISTAOL] "¢

€9

L1

001

€8

S6

001

16

001

€8

<6

001

‘soumtpaw uonydrnsard uo
uonjeuiojur ajerrdordde pue ajendde Jo uorsiroL] 7

29

¢l

86

a8

86

€6

16

a8

6

26

98

“UOTRULIOJUT 10 paau sjuarjed ai)
AJTUSpT 0 SUOTIE}NSUOD DANIIJYD 3N 0] A[IqY T

“uTw-Xeur
:a8uey

XeAl

WA

wopSury
pajun

SpuepIaYIdN
YL

uredg

puepaig

Aueurran

orpqnday
yoez)

wumidpg

dduajaduwo)

Ju0) "LV 9IqeL

144



Pharmacy 2015, 3, 137-153

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

The European Union. The Council Directive of 16 September 1985 concerning the coordination of provisions
laid down by law, regulation or administrative action in respect of certain activities in the field of pharmacy.
Available online: http:/ /eur-lex.europa.eu/legal-content/EN/TXT/PDF / ?2uri=CELEX:31985L.0432&from=
EN (accessed on 28 August 2015).

European Association of Faculties of Pharmacy (EAFP). Available online: http://www.eafponline.eu/
(accessed on 28 August 2015).

The European Union. ERASMUS Subject Evaluations: Summary Reports of the Evaluation Conferences
by Subject Area. Volume 1 pharmacy. Available online: http:/ /eafponline.eu/wp-content/uploads/2013/
04/EAFP-report-prepared-In-European-Commission.- Erasmus-Subject-Evaluations-1995.pdf (accessed on
28 August 2015).

BERLIN Humboldt University. 2nd European meetings of the faculties, schools and institutes of pharmacy.
27 September 1994. Available online: http://www.pharmine.org/wp-content/uploads/2014/05/2nd-EU-
meeting-of-the-faculties-of-pharmacy-Berlin-1994.pdf (accessed on 28 August 2015).

Pharmine: pharmacy education in Europe. Available online: http://www.pharmine.org/ (accessed on 28
August 2015).

Atkinson, ]. Heterogeneity of pharmacy education in Europe. Pharmacy 2014, 2, 231-243. Available online:
http:/ /www.mdpi.com /2226-4787/2/3/231 (accessed on 28 August 2015). [CrossRef]

PHAR-QA. The PHAR-QA project: Quality Assurance in European Pharmacy Education and Training.
Available online: www.phar-qa.eu (accessed on 28 August 2015).

Bologna Process-European Higher Education Area. History. Available online: http://www.ehea.info/article-
details.aspx?Articleld=3 (accessed on 28 August 2015).

Surveymonkey survey creation system. Available online: https://www.surveymonkey.com/ (accessed on
28 August 2015).

Atkinson, J.; De Paepe, K.; Sanchez Pozo, A.; Rekkas, D.; Volmer, D.; Hirvonen, J.; Bozic, B.; Skowron, A.;
Mircioiu, C.; Marcincal, A.; Koster, A.; Wilson, K.; van Schravendijk, C. The PHAR-QA project: Quality
Assurance in European Pharmacy Education and Training. Results of the Eur. Netw. Delphi. 2015, in press.
Marz, R.; Dekker, EW.; Van Schravendijk, C.; O’Flynn, S.; Ross, M.T. Tuning research competences for
Bologna three cycles in medicine: Report of a MEDINE2 European consensus survey. Perp. Med. Educ. 2013.
Available online: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3792236/ (accessed on 28 August 2015).
European University Association (EUA). EUA Briefing Note on Directive 2013/55/EU, containing the
amendments to Directive 2005/36/EC on the Recognition of Professional Qualifications. Available
online: http://www.eua.be/Libraries/Higher_Education/EUA _briefing_note_on_amended_Directive_
January_2014.sflb.ashx (accessed on 28 August 2015).

GraphPad statistical pack. Available online: http:/ /www.graphpad.com/ (accessed on 28 August 2015).
Chambers, J.; Cleveland, W.; Kleiner, B.; Tukey, P. Graphical Methods for Data Analysis. |. Appl. Stat.
1984, 11, 233-234. Available online: http:/ /www.tandfonline.com/doi/abs/10.1080/02664768400000024?
journalCode=cjas20#.VciiCocbCpo (accessed on 28 August 2015).

Rutter, V.; Wong, C.; Coombes, I.; Cardiff, L.; Duggan, C.; Yee, M.-L.; Lim, K.W.; Bates, I. Use of a General
Level Framework to Facilitate Performance Improvement in Hospital Pharmacists in Singapore. Am. J.
Pharm. Educ. 2012, 76, 1-10. Available online: http://www.ajpe.org/action/doSearch?AllField=bates
(accessed on 28 August 2015). [CrossRef] [PubMed]

Coombes, I.; Avent, M.; Cardiff, L.; Bettenay, K.; Coombes, J.; Whitfield, K.; Stokes, J.; Davies, G.; Bates, I.
Improvement in Pharmacist’s Performance Facilitated by an Adapted Competency-Based General Level
Framework. J. Pharm. Pract. Res. 2010, 40, 111-118. Available online: http://onlinelibrary.wiley.com/doi/10.
1002 /§.2055-2335.2010.tb00517.x / abstract (accessed on 28 August 2015).

Winslade, N.E.; Tamblyn, RM.; Taylor, LK.; Schuwirth, LW.T.; Van der Vleuten, C.P.M. Integrating
Performance Assessment, Maintenance of Competence, and Continuing Professional Development of
Community Pharmacists. Am. |. Pharm. Educ. 2007, 71, 1-9. [CrossRef]

145



Pharmacy 2015, 3, 137-153

18. Stupans, L; McAllister, S.; Clifford, R.; Hughes, J.; Krasse, I.; March, G.; Owen, S.; Woulf, ]. Nationwide
collaborative development of learning outcomes and exemplar standards for Australian pharmacy
programmes. Int. |. Pharm. Pract. 2014, 24, 1-9. [CrossRef] [PubMed]

19. Dreyfus, S.E.; Dreyfus, H.L. A Five-Stage Model of the Mental Activities Involved in Directed Skill Acquisition;
Storming Media: Washington, USA, 1980.

® © 2015 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution
[

(CC BY) license (http:/ /creativecommons.org/licenses /by /4.0/).

146



MDPI
St. Alban-Anlage 66
4052 Basel, Switzerland
Tel. +41 61 683 77 34
Fax +41 61 302 89 18
http://www.mdpi.com

MDPI Books Editorial Office,
E-mail: books@mdpi.com

http://www.mdpi.com/books

QR CODE @


mdpi
Sticky Note





MDPI Tel: +41 61 683 77 34

Z
St. Alban-Anlage 66 Fax: +416130289 18 ISBN 978-3-03857-004-1 rM\DPL

4052 Basel
Switzerland www.mdpi.com




	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page



