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Abstract: To ensure the sustainability of pharmacy practice and provide health for all, pharmacy
as a profession must embrace the digital transformation that has been changing healthcare at a
rapid pace. The International Pharmaceutical Federation (FIP) has conducted a global study on
digital health in pharmacy education to describe the readiness, adaptability, and responsiveness
of pharmacy education programmes to train the current and future pharmaceutical workforce on
digital health and to identify the knowledge and skill gaps of the existing pharmaceutical workforce
with regard to digital health. An online survey was distributed to collect feedback from academics,
pharmacy schools, pharmacists, and pharmacy students. The findings showed that a large proportion
of pharmacy schools do not offer any digital health education, and the skillsets and knowledge of
how to apply digital health technologies to solve existing clinical problems and improve care have
been identified as a gap. The future of pharmacy and pharmaceutical sciences is digital and exciting.
A digitally enabled and agile pharmaceutical workforce will capitalise on the benefits of digital health
to serve the higher purpose of providing good health and wellbeing for all, leaving no one behind.
Therefore, pharmacy and pharmaceutical sciences education should act now.

Keywords: digital health; pharmacy; pharmacy education

1. Introduction

The International Pharmaceutical Federation (FIP) has published the FIP Development
Goals [1], which is a key resource for transforming the pharmacy profession over the next
decade globally, regionally, and nationally. They align with FIP’s mission to support
global health by enabling the advancement of pharmaceutical practice, sciences, and
education and are set to transform pharmacy in alignment with wider global imperatives
underpinning the United Nations Sustainable Development Goals (SDGs).

Having a set of global development goals enables identification of commonalities
across all areas of the profession, as well as some unique attributes in each area. FIP
believes that it is imperative to bring pharmaceutical sciences, pharmacy practice, and the
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pharmaceutical workforce and education together into one transformative framework for
the profession to clearly set out the goals for development for the next decade.

FIP Development Goal 21 (Sustainability in pharmacy) calls on pharmacy as a profes-
sion to have policies, regulations, and strategies to ensure the sustainability of pharmacy
practice by utilising the pharmaceutical workforce to enhance the pharmacy and services [1].
To ensure the sustainability of pharmacy practice and to provide health for all, pharmacy
as a profession must embrace the digital transformation that has been changing healthcare
at a rapid pace.

Digital healthcare has become, more than ever, common practice in hospitals, com-
munity pharmacies, and other sites of pharmaceutical care delivery, as well as an integral
part of pharmaceutical research and development [2]. FIP Development Goal 20 (Digital
health) commits to having, globally, enablers of digital transformation within the phar-
macy workforce and effective processes to facilitate the development of a digitally literate
pharmaceutical workforce [1].

To facilitate the implementation of FIP Development Goal 20, FIP has conducted a
global study on digital health in pharmacy education [2]. The research aims at investigating
and describing the readiness, adaptability, and responsiveness of pharmacy education
programmes to train the current and future pharmaceutical workforce on digital health
and to identify the digital health knowledge and skill gaps of the existing pharmaceutical
workforce. In this paper, we provide an overview of the key findings and provide a
policy perspective on pharmacy education’s curricula and preparedness for a sustainable
pharmacy profession.

2. Digital Health and Pharmacy Education

We all acknowledge that global health has improved dramatically in recent decades.
However, the current model of care delivery is consistently and increasingly challenged,
largely by ageing populations and fiscal constraints on government spending. Maintaining
the status quo is not an option. Few industries have the potential to be changed so pro-
foundly by digital technology as healthcare [3], providing pharmacists and pharmaceutical
sciences across the world with new opportunities to provide and improve pharmaceutical
care. Implementation of new technologies in daily pharmaceutical practice, however, is
still relatively limited even though current times require pharmacists to find alternative
ways of providing pharmaceutical care [2].

Implementation largely depends on the willingness and ability to use these tools by
pharmacists. Keeping pace with those advancements that should be adopted and adapted
to improve health can be challenging. Education and training of students and practitioners
is a continuous process so that they remain up to date aligned with the developments
in health technologies to assure they optimise the benefits of digital health. Pharmacy
schools can play an important role in accelerating uptake of digital health by educating the
future generation of pharmacists. Pharmacy schools should teach pharmacy students not
only about the technical aspects of these technologies but also how to integrate them into
pharmaceutical care.

There are multiple challenges to the implementation of digital health education [4].
The following are highlighted areas to be evaluated and addressed before widespread
digital health education in the healthcare professions can be initiated [2]:

• Lack of standards: there are currently little to no best practices in terms of what digital
health education is required for healthcare professionals.

• Lack of trained academics: one of the most considerable limitations is that there
is a shortage of academics in the healthcare environment with both experience and
knowledge to propagate digital health education at large [5]. While interest is building,
like the issue around standardisation, it is challenging to determine to what extent an
academic is sufficiently up to date and trained to develop that knowledge in others.

• Partnerships: healthcare education institutions cannot teach digital health topics
alone. By its nature, digital health is an interdisciplinary endeavour spanning multiple
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market sectors and requires expertise in fields of science and backgrounds that are not
traditionally thought of being directly related to medicine. This includes issues such as
regulatory oversight and validation of the technology in health but also implications
of behavioural sciences, user interface/user experience design, mathematical insight
on artificial intelligence (AI)/machine learning construction, gamification design,
and more.

• Materials and samples: teaching digital health involves other issues regarding the
technological needs for hands-on instruction. Similar issues now challenge healthcare
academics to integrate electronic health records constructs into their teaching and
course work to mimic current practice; identifying and then utilizing digital health
technologies as teaching material will prove a logistical hurdle [6].

• Laboratory spaces: Lastly, in relation to the acquisition of devices and software for
teaching just mentioned, the creation of a digital health space to house relevant
technologies to be utilised may be an issue.

3. FIP’s Research on Digital Health in Pharmacy Education and Findings

In responding to the evolution of digital health utilisation in health care, reviewing
how pharmacy education has integrated digital health in its current offering is imperative.
It includes how the content and delivery of the course and training prepare the pharmaceu-
tical workforce and students to leverage digital health in their practice. There is, however,
a dearth of literature on the availability of digital health courses in pharmacy schools.
Additionally, there is limited evidence on the current states of skills and knowledge that
the pharmaceutical workforce has in utilising digital health in their practice and their
needs in this area. Therefore, FIP conducted a study to explore how the current and future
pharmaceutical workforce has been educated and trained in digital health. Two aims
were set: the first aim was to investigate and describe the readiness and responsiveness of
education programmes to train the current and future pharmaceutical workforce on digital
health from the perspective of pharmacy schools or academics; the second was to identify
the knowledge and skill gaps of the students and the pharmaceutical workforce on digital
health as well as their needs in digital health education.

3.1. Methodology

An online questionnaire using survey software (QuestionPro) was developed to gather
responses [2]. The questions were derived from a wide team of experts, presenting exper-
tise in practice and education. The experts consisted of 19 FIP members from 11 countries,
including pharmacy students, pharmacy practitioners, and experts from academic institu-
tions. They developed the questionnaire based on the projects’ aim, utilising survey themes
found in the literature. The questionnaire included a combination of open-ended and
multiple-choice questions. Four target audiences were approached, namely academic insti-
tutions (pharmacy schools), individual faculty members (academics), pharmacy students,
and practitioners (pharmacists). The questionnaire’s wording was adapted according to
each target audience. The survey was available in Arabic, Brazilian Portuguese, Chinese,
English, French, Russian, Spanish, and Turkish.

The survey was distributed from 17 August 2020 to 1 October 2020 using electronic
mailing lists and social media to the FIP network and collaborators. The data captured in
other languages were translated into English by bilingual volunteers and compiled before
the analysis [2]. A survey analysis plan was developed to guide the analysis process based
on the survey’s themes. The cleaned data were analysed descriptively using Microsoft Excel.
The chi-square test and the Fisher’s exact test were used to assess the association between
categorical variables within the dataset. Statistical analysis was performed using SPSS and
SAS. The findings were analysed and described based on three categories of respondents:
academia (combining institutions and faculty members), students, and practitioners. The
methodology has been described in more detail in the FIP Digital Health in Pharmacy
Education report [2].
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3.2. Results

In total, 1060 respondents from 91 countries completed this survey. The breakdown of
the respondents’ distribution can be seen in Table 1.

Table 1. Respondents’ demographics (n: 1060 from 91 countries).

Characteristics Frequencies (% from Subsample) or Median (Range)

Academia
1. Total respondents 260
2. Number of countries represented among respondents 60
3. Type of schools

a. Public universities 168 (65%)
b. Private universities 82 (32%)
c. Other types 10 (3%)

4. Position in universities
a. Leadership position (e.g., Dean, Dept head) 45 (17%)
b. Faculty members 156 (60%)
c. Research assistants and students 56 (22%)
d. No information 3 (1%)

Practitioners
1. Total respondents 526
2. Number of countries represented among respondents 70
3. Gender (frequency [%])

a. Male 196 (37%)
b. Female 327 (62%)
c. Prefer not to say 3 (1%)

4. Years of experience (median; [IQR]) 15 (6–26 years)
5. Professional background (frequency [%])

a. Community pharmacy 298 (57%)
b. Hospital pharmacy 85 (16%)
c. Other 44 (8%)
d. Social and administrative pharmacy 34 (6%)
e. Industrial pharmacy 27 (5%)
f. Research and development 16 (3%)
g. Digital health 16 (3%)
h. Clinical biology 3 (1%)
i. Military and emergency pharmacy 3 (1%)

Students
1. Total respondents 274
2. Number of countries represented among respondents 39
3. Gender

a. Male 98 (36%)
b. Female 174 (63%)
c. Prefer not to say 2 (1%)

4. Academic degree
a. BPharm 206 (75%)
b. MPharm 35 (13%)
c. PharmD 33 (12%)

A total of 260 responses were received from academic institutions across 60 countries;
the majority of the participants (60%) were faculty members (associate professor, assis-
tant professor) (Table 1). A number of participants (22%) were research assistants and
students. Few of the respondents (17%) were from leadership positions, such as head of
the department or head of the institution.

When surveying practising pharmacists, 526 responses were received from practition-
ers across 70 countries (Table 1). The median years of experience was 15 (IQR: 6–26) years
with the most common professional backgrounds among respondents being community
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pharmacy (298/526; 57%), hospital pharmacy (85/526; 16%), and social and administrative
pharmacy (34/256; 6%).

A total of 274 students from 39 countries completed the survey (Table 1). The major-
ity of surveyed students (63%) were female and in the BPharm (Bachelor of Pharmacy)
level (75%).

3.2.1. Faculty Perspective

A total of 57% of respondents stated that digital health was not taught in their uni-
versity. Where digital health was included in the curriculum, it was either integrated into
other courses (34%) or offered as a standalone course (5%). The extent of covering the
digital health concept in pharmacy schools varied from around one to two lectures over an
academic year (35%) to more than three lectures over an academic year (27%) or even a
complete module or course (15%). In the majority of the pharmacy schools, digital health
was offered in a classroom setting (63%), while in some it was offered in a virtual setting
(43%). In most of the pharmacy schools, digital health was taught by lecturers from the
pharmacy department (71%) while in a some of the schools it was taught by guest speakers
from the digital health industry (24%) and visiting lecturers (13%). Digital health was
taught to pharmacy students as a single group (71%) in the majority of the schools that
provided education on digital health. In contrast, some of the schools (24%) provided
digital health in liaison with other healthcare students (e.g., medicine, nursing) (Table 2).

Nearly half of the respondents (48%) agreed their students were equipped with
the competencies to deliver digital health services after graduation, and more than half
(52%) agreed their school was able to readily identify and include new digital health
skills/competencies in the curriculum as they emerge in practice.

The most common tool/service covered in pharmacy schools stated by respondents
was mobile applications (63%), while the least common tool was bots (7%). The majority
of the respondents who were from schools that did not offer digital health courses were
interested in teaching about online (remote) patient counselling (39%) followed by mobile
applications (37%).

The most common concepts included ethics and compliance (63%), followed by data
privacy and security (53%). The least common concept included was cybersecurity (12%).
Nearly half of the respondents from schools which did not provide digital health course
were interested in teaching concepts, such as innovation and creativity (49%) followed by
evidence-based digital medicine (41%).

According to the respondents, the infrastructures most commonly used for digital
health education included e-learning (60%) and active learning sessions (54%), while
infrastructures such as living lab (6%) and hackathon (6%) were the least commonly used.
Among the respondents from schools which did not provide digital health courses, access
to clinical care digital platforms (67%) was the most common infrastructure that was
thought to be necessary for digital health education.

More than half of respondents mentioned that patient-centred digital health (58%)
followed by knowledge of digital health tools (55%) were the most common competencies
needed for digital health, whereas competency such as service design (19%) and design
thinking (19%) were the least common ones. Patient-centred digital health (49%) and
knowledge of digital health tools (46%) were the most common competencies that the
respondents from schools which did not provide digital health course were interested
in teaching.

Half of the respondents mentioned that the lack of experts (50%) followed by lack
of resources (40%) were the most common challenges related to digital health. Most
respondents mentioned that advancing pharmacy outcomes (86%) was the most common
desired consequence of including digital health in the curriculum of pharmacy schools,
followed by digital health applied in practice settings (71%). There was no difference in this
response between schools which offered digital health education and those which did not.
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Table 2. Details of digital health courses offered in pharmacy schools.

Digital Health Course Details Categories Frequencies (%)

Availability of digital health course

Yes, it is a standalone course 13 (5%)

Yes, it is integrated into already existing courses 89 (34%)

No 148 (57%)

I don’t know 10 (4%)

Total respondents 260 (100%)

Ways of digital health being offered in university *

Mandatory 61 (54%)

Elective 28 (25%)

Through an optional certificate programme 6 (5%)

I don’t know 23 (21%)

Total respondents ** 112 (100%)

Frequency of digital health course

1–2 lectures over an academic year 37 (35%)

3 or more lectures over an academic year 29 (27%)

An entire module or course within the curriculum 16 (15%)

I don’t know 24 (23%)

Total respondents 106 (100%)

Ways of digital health being delivered in university *

In a classroom setting 71 (63%)

In a practice setting, e.g., hospital 29 (26%)

In a virtual setting 28 (43%)

I don’t know 11 (10%)

Total respondents ** 112 (100%)

Groups who deliver digital health course in
pharmacy school *

Lecturer(s) from pharmacy department 80 (71%)

Lecturer(s) from other departments 21 (19%)

Guest speaker(s) from digital health industry 27 (24%)

Visiting faculty 15 (13%)

I don’t know 13 (12%)

Total respondents ** 112 (100%)

Digital health as part of interprofessional education
together with other students *

Only to pharmacy students 79 (71%)

With other healthcare students (e.g, medicine,
nursing, etc.) 27 (24%)

With other disciplines (e.g., engineering, etc.) 7 (6%)

I don’t know 13 (12%)

Total respondents ** 112 (100%)

* Participants could choose more than one response. ** The total respondents were the respondents who chose at least one response. The
respondents could select more than one option; therefore, the total sum of responses can be more than total respondents.

Digital health was included in the general strategic plan in some of the schools.
All the 148 respondents (100%) who indicated their pharmacy schools did not provide
digital health education were interested in providing digital health education in the fu-
ture, especially more in online/remote (patient) counselling, mobile applications, and
telemedicine/telehealth/virtual care. When respondents were asked about the infrastruc-
ture that they would like to have in their pharmacy schools, some themes arose, including:
access to digital platforms/software which include analytical software; a laboratory to test
digital health concepts and tools; and e-learning infrastructure.
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A total of 23% of respondents mentioned receiving support from national/regional
pharmacy organisations for the development of digital health courses or lectures in phar-
macy school. One hundred and fifteen (77%) respondents expressed that support was
needed from FIP. The major support needed was guidance, training, and resources.

3.2.2. Practitioner Perspective

Only one in four practitioners reported receiving digital health education, either within
pharmacy school or after pharmacy school as continuous education. Those who received
digital health in pharmacy school were 2.5 times more likely to report also receiving
continuous education in digital health (X2 (1, N = 526) = 17.46, p < 0.0001).

Over half of practitioners (61%) who responded stated they use digital health tools
on a daily basis. However, there was low prevalence of use of emerging digital health
technologies (Figure 1). When respondents were asked about 15 different digital health
tools, 77% (342/446) reported using only three different types of tools, at most, in their
practice. Among those that reported using digital health tools, the most commonly utilised
were e-prescribing (51%), mobile applications (50%), and e-dispensing (33%), with only a
small fraction employing emerging tools such as digital therapeutics (5%) or AI (4%) in
their practices (Figure 1). Most practitioners cited time saving (311/446; 70%) as a primary
benefit of digital health and were more likely to list this as a benefit over others, such as
improved outcomes of medicine use (187/446; 42%).
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Figure 1. Types of digital health tools used in practice among practitioners.

When respondents were asked what support would be most helpful to them, a key
need cited by practitioners was guidance on how to apply technology to solve existing clini-
cal problems and implement digital health tools in practice. The top tools that practitioners
stated they want to learn more about are summarised in Figure 2 and include mobile appli-
cations (151/446; 34%), electronic health records (144/446; 32%), and telemedicine/virtual
care (138/446; 31%). Other tools were less frequently cited, such as digital medicine
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(35/446; 8%) or consumer wearable technology (29/446; 7%) (Figure 2). Overall, minimal
practitioners (15%) reported receiving support and guidance from pharmacy associations in
the use of digital health. Practitioners expressed the need for greater access to digital health
tools, increased digital health education, and more guidance on how to apply digital health
technologies in practice. The greatest challenges in digital health cited by practitioners
were lack of enabling policies and guidance (51%) and technical limitations, such as lack of
interoperability or access to data (54%).

Educ. Sci. 2021, 11, x FOR PEER REVIEW 9 of 14 
 

 
Figure 2. Top tools that practitioners would like to learn more about. 

3.2.3. Students’ Perspectives 
Only one-10th of respondents had received digital health education in their schools. 

Likewise, approximately one-10th of respondents learned digital health from online 
courses/webinars offered by professional organisations or some digital education plat-
form. The study found that students who took a digital health course have better 
knowledge than students who did not take a digital health course (Fisher’s Exact Test, n: 
272, p = 0.001) (Figure 3). When asked about how they defined digital health, most sur-
veyed students defined the concept as applying digital tools or technology to advance 
healthcare. Out of 15 digital health tools/services categories stated in the survey, students 
expressed interest in learning more about online pharmacy (42%), mobile applications 
(35%), and telemedicine (29%) in their digital health courses; these tools had also been 
covered in their pharmacy schools. On the other hand, while some students expected to 
learn more about AI (14%), bots (10%), and blockchain technology (1%), these tools were 
not covered in their courses. Out of 11 categories of infrastructures in digital health edu-
cation stated in the survey, the top three provided by pharmacy schools were e-learning 
(50%), active learning sessions (36%), and access to digital care clinical platforms (27%). 
Similarly, surveyed students who had not taken digital health courses identified access to 
digital care clinical platforms (60%), a laboratory to test digital health (59%), and active 
learning sessions (43%) as their top three needs of digital health infrastructure. 

0 20 40 60 80 100 120 140 160

Other

Bot (e.g. chatbots, symptom checker bots)

Blockchain Technology

Consumer/medical wearable technology

Digital medicine

E-prescribing

Other Artificial Intelligence (AI) powered tools/services

Digital therapeutics

E-dispensing

Big data/data science

Online/remote (patient) counselling

Remote patient monitoring

Online pharmacy

Telemedicine/telehealth/virtual care

Electronic health record: information systems/patient-generated health…

Mobile applications

Number of respondents

Figure 2. Top tools that practitioners would like to learn more about.

3.2.3. Students’ Perspectives

Only one-10th of respondents had received digital health education in their schools.
Likewise, approximately one-10th of respondents learned digital health from online
courses/webinars offered by professional organisations or some digital education platform.
The study found that students who took a digital health course have better knowledge
than students who did not take a digital health course (Fisher’s Exact Test, n: 272, p = 0.001)
(Figure 3). When asked about how they defined digital health, most surveyed students
defined the concept as applying digital tools or technology to advance healthcare. Out of 15
digital health tools/services categories stated in the survey, students expressed interest in
learning more about online pharmacy (42%), mobile applications (35%), and telemedicine
(29%) in their digital health courses; these tools had also been covered in their pharmacy
schools. On the other hand, while some students expected to learn more about AI (14%),
bots (10%), and blockchain technology (1%), these tools were not covered in their courses.
Out of 11 categories of infrastructures in digital health education stated in the survey, the
top three provided by pharmacy schools were e-learning (50%), active learning sessions
(36%), and access to digital care clinical platforms (27%). Similarly, surveyed students who
had not taken digital health courses identified access to digital care clinical platforms (60%),
a laboratory to test digital health (59%), and active learning sessions (43%) as their top
three needs of digital health infrastructure.
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The majority of students received no support on employment opportunities in digital
health from their schools. Similarly, only a minority of respondents received support
from their national/regional students associations. Particularly, students expressed their
interest in building their knowledge, skills, and applications in digital health. They wish
to learn more about digital biomarkers, fields/applications of digital health, and patient
information security. They also expressed interest in applying AI in industrial pharmacy
settings and digital health in pharmaceutical care in community pharmacy settings.

3.3. Discussion

The evolving roles of pharmacists within the healthcare team demands utilisation of a
range of digital technologies and requires digital literacy skills among pharmacists. There
is a lack of research regarding digital health skills and related training among pharmacy
students and pharmacists. To date, a limited number of studies have been conducted to
explore the status of inclusion of digital health training in pharmacy schools and to assess
the skills and competencies of pharmacists in digital health. Very limited research, mostly
from countries such as the United States, Canada and the United Kingdom, was found
related to digital health in the pharmacy curriculum [7–9], while no studies were found
which explored the status of digital health in the pharmacy curriculum at a global level.

The results of this study clearly demonstrate that most pharmacy schools globally do
not offer any digital health education at present. About half of respondents stated that
digital health was not taught in their universities. This finding was quite similar to the
findings from a study conducted in United States, which showed pharmacy informatics
education was prevalent in only 36% of pharmacy schools [10]. In the survey, it was
observed that students expressed an interest in learning more about online pharmacy
(42%), mobile applications (35%), and telemedicine (29%) in their digital health courses. In
a survey conducted in Canada, 77% of participants ranked medical database and internet
searching as priority areas [11]. This higher percentage might be a result of the Canadian
study being conducted many years ago when there was only a limited use of various digital
technologies. All the respondents who indicated their pharmacy schools did not provide
digital health education in our study were interested in providing digital health education
in future.

The majority of students received no support on employment opportunities in digital
health from their schools. Similarly, only a minority of respondents received support
from their national/regional students associations. This finding reflects opportunities for
students’ organisations, such as the International Pharmaceutical Students’ Federation, to
develop digital health support for their members. Particularly, students expressed their
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interest in building their knowledge, skills, and applications in digital health. The study
found that those who received digital health education in pharmacy school were 2.5 times
more likely to report also receiving continuous education in digital health, which suggests
early exposure may be an important factor to increase the desire to seek further education
later.

Over half of practitioners who responded stated that they use digital health tools
on a daily basis, and they wanted to learn more, especially about mobile applications,
electronic health records, and telemedicine/virtual care. Other tools were less frequently
cited, such as digital medicine or consumer wearable technology, which may indicate lack
of awareness of the purpose and use of these tools. This was similar to a finding from
a study in the UK where there was overwhelming evidence that pharmacy staff at all
levels, ages, and stages could not recollect information technology training as part of their
pharmacy education, yet said that it was central to their everyday practice [9].

Various findings from the study have highlighted the importance of enhancing the
preparedness and responsiveness to digital health through education across the world.
Only when pharmacists clearly understand the fundamentals of digital health technologies
and know how to integrate them into their clinical practices can pharmacists and their
patients fully benefit from the many potential benefits that digital health offers. It is
important to design a digital health curriculum targeting competencies to provide the
necessary knowledge and skills to help students practise digital health in their professional
careers.

4. Enhancing Pharmacy Education in Preparedness for and to Responsiveness to
Digital Health: Ways Forward

Building on the results of the survey, several areas for moving forward have been
identified at the international level involving different stakeholder groups, i.e., academic
institutions, educators, and students. These are described in more detail below.

4.1. Support of Educators: Train the Teachers

Key findings emanating from FIP’s global report on digital health in pharmacy educa-
tion [2] with regard to preparedness and responsiveness of academia are: (1) identification
of competencies in digital health that are established in a needs-based pharmacy and phar-
maceutical sciences education, which meets existing and emerging requirements relevant
to a broad dimension of pharmaceutical scenarios; and (2) a positive responsiveness to
prepare students for digital health. Through FIP’s Academic Pharmacy Section (its network
of individual academics and educators in pharmacy), FIP is planning strategies to support
pharmacy educators and mentors to plan and develop teaching experiences that integrate
digital health in pharmacy and pharmaceutical sciences programmes. From FIP’s report,
the challenges cited by educators in incorporating digital health in the curriculum included
lack of experience and lack of guidance on how to approach such an innovation. A “Mas-
terclass on Digital Health in Pharmacy Education” is currently being developed by FIP’s
Academic Pharmacy Section within the context of the “One FIP” vision – which is a vision
bringing together pharmacy practice, pharmaceutical sciences and pharmacy education
under one roof. The One FIP vision ensures that the masterclass will address a broad
scope of topics, ranging from direct patient-centred services to regulation, policy making,
and drug research. A training package highlighting learning experiences that support
the development of competencies for the digital age is being developed. The masterclass,
which will be delivered online, is directed towards empowering pharmacy educators and
colleagues involved in the training of pharmacists and pharmaceutical scientists to identify
effective learning models that prepare graduates for the provision of a patient-centred
digital pharmaceutical care that is driven by knowledge and fluency in the use of digital
health tools.
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4.2. Digital Health Initiatives from Pharmacy Schools: Sharing Best Practices

One of the objectives of the FIP report was to describe good practices on course
descriptions, examples of assignments, and learning activities on digital health from
pharmacy and pharmaceutical sciences schools. Through the survey, institutions and
faculty members were asked to indicate their interest in sharing their experiences in
their approach and innovations to digital health education by submitting a case study.
Sixteen case studies were included in the report, highlighting innovative initiatives on the
development of digital health education and skills. The various educational initiatives
from pharmacy schools may help to build digital health competencies; to explore good
practices on course descriptions, assignments, and learning activities on digital health;
and to identify steps to develop similar initiatives in digital health at other institutions.
These case studies can serve other pharmacy educators and institutions as they develop
similar initiatives in their curricula and teaching methods to prepare current and future
generations of the pharmaceutical workforce to become digitally enabled.

4.3. Developing an FIP Global Curriculum and Training Resources Toolkit for Digital
Health Education

The FIP report indicates the global need for educational resources and standards for
digital health in pharmacy education. As a way forward, building on the findings of the
report, FIP is going to design and develop a global curriculum and training resources toolkit
for digital health in initial pharmacy education that includes baseline digital health literacy
and the integration of digital health with professional practice. FIP’s global curriculum
and training resources toolkit will promote the mindsets and behaviours needed for the
digital reform in education, as there might be cultural, regulatory, or systematic barriers
preventing its adoption. The developed curriculum and training resources will provide for
a broader perspective and include areas such as governance, ethics, and security to provide
safe ways of working with new technologies.

4.4. Way Forward for Pharmacy Students by the International Pharmaceutical Students’
Federation (IPSF)

Digital health education is vital for equipping students with empowering skills, such
as interprofessional collaboration, knowledge about digital health tools, and becoming
familiarised with health systems and entrepreneurship. The IPSF, the leading international
advocacy organisation for pharmacy and pharmaceutical sciences students and recent
graduates, is working on different projects and activities to emphasise the importance
of digital health literacy through webinars, professional development programmes, and
workshops. Each region has led its own initiatives. The IPSF European Regional Office
hosted its webinar entitled “The use of Digital Health Technologies and Data Collection
during the COVID-19 Pandemic”, stressing the importance of digital health technologies
in improving access to healthcare services and providing students with an overview of the
digital health system in Europe. The Asia Pacific Regional Office included digital health as
one of its Leaders in Training programme’s topics that aims to emphasise the possibilities
students and future pharmacists have to foster digital health transformation into practices.
The Eastern Mediterranean Regional Office is working on a World Health Organization
Assembly simulation programme where the main topic would be “Strategy roadmap to
digital health implementation”. The African Regional Office plans on having its policy
session, which is a platform for dialogue among members, focused on digital health.

The IPSF is advocating for stronger curricular activities and extracurricular projects
related to digital health practices and education in pharmacy schools. In addition, in
collaboration with FIP, the IPSF is hoping to support developing programmes dedicated to
closing the gap between pharmacy education and digital health.
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5. Conclusions

FIP’s ‘’Digital health in pharmacy education report” is the first of its kind to investi-
gate the readiness and responsiveness of pharmacy education and to identify knowledge
and skills gaps of the pharmaceutical workforce. While the report focused on educa-
tion and skills, the findings provide a broader view on the status of digital health in
pharmacy and pharmaceutical sciences. We believe the report will catalyse further re-
search and developments in the area to increase the adoption of digital health by the
pharmaceutical workforce.

The global study strongly advocates that all students in pharmacy and pharmaceutical
sciences need to graduate with basic knowledge and skills for patient-centred digital health.
In order to upskill and train the existing workforce with digital health skills, continuous
professional development and specialisation are critically important. To date, there has
been insufficient attention given to workforce development for implementing new systems
of digital health delivery. Employers and universities can unlock the potential of the
pharmaceutical workforce through education strategies. In order to mitigate the variation of
the readiness and responsiveness of pharmacy education and training, collaboration across
pharmacy schools could be a way to speed up the adoption of digital health education.

Professional organisations should support the pharmaceutical workforce by providing
access to digital health tools, investing in digital health education, and developing guidance
on how to apply digital health technologies in practice. A professionally driven advocacy
effort can ensure integration of digital health into pharmacy education and support the
inclusion of digital health in educational and accreditation standards.

Building on the findings of the report, FIP will continue to identify key priorities
for action globally and regionally, alongside areas that need further investigation and
understanding, such as supporting the existing workforce or addressing barriers to the
implementation of digital health education.

The future of pharmacy and pharmaceutical sciences is exciting to consider and
it will be digitally enabled. Additionally, a digitally enabled and agile pharmaceutical
workforce will capitalise on the benefits of digital health to serve the higher purpose of
providing good health and wellbeing for all, leaving no one behind. Therefore, pharmacy
and pharmaceutical sciences education should act now.
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