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1 | GLOBAL PRINCIPLES OF
EDUCATION

Education, and in particular higher or academic educa-
tion, was until relatively recently the privilege of
clergymen and the upper class of societies. With the 18th
Century enlightenment, this privilege slowly came to an

end, lasting till the mid-20th Century in the immediate
post World War II years when the young and driven
United Nations documented the Universal Human
Rights,1 which includes the right of education.

1948 – United Nations (UN) Universal Human Rights'
Declaration:

Article 26.

1. Everyone has the right to education. Education shall be
free, at least in the elementary and fundamental stages.
Elementary education shall be compulsory. Technical
and professional education shall be made generally
available and higher education shall be equally accessi-
ble to all on the basis of merit.

During ensuing decades societies changed, move-
ments toward decolonization started and, in general,
public awareness of the principle human rights gained

Abbreviations: COVID-19, corona virus disease 2019; CPD, continuous
professional development; FA, finance and administration; GTF, global
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immunohematology; IV, intravenous; MBA, Master of Business
Administration; MoU, memorandum of understanding; PBM, patient
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quality management; UN, United Nations; UNDP, United Nations
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acceptance. Yet there is a major difference between the
advanced world, home to around 18% of the global popu-
lation, and the less to poorly advanced part of the world,
home to the larger 82% of the global population. United
Nations Development Program (UNDP)2 as well as the
World Bank3 mapped the world according to a number
of development indices and indicators, illustrating the
existing socioeconomic gaps and the huge diversity of
states of development and its consequences. As a result,
the UN introduced and launched a major human devel-
opment program at the turn of the last Century—
Millennium Development Goals 2000–20154 with strong
emphasis on education to bridge the existing knowledge
and socioeconomic gaps. In light of the progress
achieved, this was continued with another 15-year
program:

2016 – UN Sustainable Development Goals 2016–
2030,5 goal number 4 of the 17 focuses on quality educa-
tion, stating: “Ensure inclusive and equitable education
and promote lifelong learning opportunity.”

The sub-goal 4.3 reads: “By 2030, ensure equal access
for all women and men to affordable and quality technical,
vocational and tertiary education, including university.”

To more effectively approach the major threats of
poverty, hunger, and health, education was given a high
priority. Unfortunately, besides protracted sex inequality,
poor economics continued to dominate social and eco-
nomic life, seriously impacting healthcare. In a large part
of the world millions of people are forced into poverty
due to poor access and unaffordable expenditures. The
World Health Organization (WHO) and UN responded
with the Model Lists of Essential affordable and available
Medicines6 and in vitro Diagnostics,7 and the Universal
Health Coverage (UHC) initiative.8, 9

In 2020, WHO launched the Action framework to
advance universal access to safe, effective, and quality-
assured blood products, 2020–2023, with six strategic
objectives.10 Strategic objective six on partnership, collab-
oration, and information exchange to achieve key priorities
and jointly address challenges and emerging threats at
global, regional, and national levels presents among
others two learning and training activities.

Recently the World Health Assembly endorsed a pro-
tective patient-oriented safety initiative to enhance
awareness of effective hospital care, including blood
transfusion:

2019 – World Health Assembly Resolution WHA72.6
“Global Action on Patient Safety”11:

Article 2 (8) reads: “to build sustainable human
resource capacity, through multisectoral and inter-
professional competency-based education and training,
based on WHO patient safety curricula and continuous
professional development, to promote a multidisciplinary

approach, and to build an appropriate working environ-
ment that optimizes the delivery of safe health services.”

In response to this resolution, the WHO drafted the
“Global Patient Safety Action Plan 2021–2030 “Towards
Eliminating Patient Harm in Health Care,” which is cur-
rently being implemented.12

Still, the Sustainable Development Goals (SDGs)
2016–20305 require new indicators for assessing the many
faces of inequality in, for example, education, the impact
of the global environmental and pandemic crisis on peo-
ple now and tomorrow, the importance of voice, and the
ways in which communities, rather than individuals, are
progressing.

These and many other topics should be re-examined
through a human development lens, with holistic orien-
tation toward the future.

1.1 | Final responsibility

Ministry of Education, Government to guarantee formal
recognition and license (diploma); policy making and
overall supervision and control.

1.2 | Implementation

Formal: Vocational and higher education institutes
(Medical Laboratory Professionals [MedTech] schools,
Nursing schools; Medical Schools, Universities);

Informal: operational supplier and consumer insti-
tutes (Blood Establishments/Banks, hospital blood trans-
fusion services).

2 | EDUCATION CURRICULUM
AND CONTENTS

Delegated by Government (Ministries of Education) to
the professional peer group and based on the local and
national needs and opportunities; Government policy,
health care system and organization, stages of develop-
ment, educational approach (outcome-based, problem-
based, blended learning, and so forth; principles of adult
learning in education, modern methods of teaching),
possibilities for implementation of international recom-
mendations for example, 2010 UN Universal Health
Coverage program,9 2013 WHO Model List of Essential
Medicines,6 2018 WHO Model List of in vitro Essential
Diagnostics.7

Utilizing the model for the vocational and academic
development and implementation of a Certificate or
Diploma in Transfusion Medicine (graduate or
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post-graduate) requires the acknowledgement of the
issues listed in Table 1.

The Transfusion Medicine vein-to-vein concept fol-
lows three levels of processes for which basic knowledge
and skills are required (Table 2).

The importance of knowledge of the principles of
costing is grossly underestimated, because most blood
establishments and hospital blood banks in low- and
middle-income countries do not understand how to
develop a costing structure for blood services. Hence, this
leads to incapability of appropriate financing and finally
leads to failure in budgeting.

All these need to be considered when a model frame-
work is provided as all students from any background
should receive training that is relevant to their own par-
ticular contexts, while also being made aware of the prac-
tice of Transfusion Medicine in other contexts15 as
presented in Table 3.

The recent (September 2020) eLearning Africa/
EdTechHub report on the “Effect of COVID-19 on

Education in Africa and its Implications for the Use of
Technology (ICT)”17—a survey of the experiences and
opinions of educators and technology specialists from
52 countries in Africa—provides a wealth of information
and illustrations regarding the wide differences between
countries on just one continent, which we may use when
designing a harmonious model framework for Transfu-
sion Medicine education. The results of the two AABB
Global Transfusion Forum (GTF) Education Subcommit-
tee survey findings18,19 provide valuable insights for the

TABLE 1 Issues to be considered for utilizing the model for the

vocational and academic development in transfusion medicine

• Take into account the legal and policy framework of the
country in which it is used.

• Take into account the higher and academic education system
in the country.

• Take into account the situation where Transfusion Medicine
is not recognized as a specific discipline.

• Take cognisance of, and be aligned with the vision, mission,
policies guidelines, and needs of the institution in which it is
implemented.

• Provide a theoretical and philosophical basis for the
development of a graduate certificate or postgraduate
diploma in Transfusion Medicine (technical/vocational,
academic).

• Be based on the principle of equal opportunity and provide
equitable access to students meeting the stated academic
prerequisites from all levels of society and health care
provision.

• Contain recommendations for what would constitute quality
education for a professional undergoing training in such a
certificate or diploma, including the principles of
professionalism,13 open-mindedness, critical thinking,
scholarship and respect for the pluralism of cultures, and
complexity of societies.

• Take into account the fact that the levels at which
Transfusion Medicine is practiced (primary, supportive, and
steering processes) will vary according to the level of
healthcare (i.e., primary, secondary, or tertiary), the
developmental status of a region or country, level of
implementation of the Universal Health Coverage and
Model List of Essential Medicines, affordability, national and
local healthcare policy, and cultural and socio-economic
factors.

TABLE 2 Basic knowledge and skill required for professional

employed in one of the three levels of processes—Primary,

supportive, and steering

Primary processes (core business)
Vocational:
Societal-/community-based: role of voluntary blood donor and
community awareness issues.

Technical-/procurement-based: collection, processing, Quality
Control (QC)/testing, storage and distribution (cold chain),
hygiene and asepsis, risk management, and waste
management.

Blood group check and pre-transfusion compatibility testing,
stock control (hospital), and adverse transfusion events.

Medical (HE/academic):
Medical operations (blood establishment/bank)—donor
selection and blood collection (responsibility), component
selection and testing, hygiene and asepsis maintenance, risk
and waste management control, and clinical consultation.

Hospital (prescriber)—indication and decision making,
informed consent, ordering, bedside practice (Patient Blood
Management/PBM), patient care, adverse event handling and
hemovigilance.

Supportive/Secondary processes (Management/infrastructure
support)

Leadership, management, implementation strategies (logistics,
technical/engineering, and domestic), Quality Assurance
(QA), and Quality System Management (QSM)—overarching;
standards, documentation, and assessment; education,
hemovigilance, improvement, and development (research).

Steering processes (top management, translation of governmental
policies, regulations, and standards)

Blood Establishment/Bank:
Top management and leadership, liaison with community,
consumers (hospitals) and politicians (accountability,
strategic inputs), managerial and operational responsibility
(product liability), environment, education and development
strategies, regulatory and contract aspects, and Total Quality
Management (TQM).

Hospital/patient care:
Transfusion policy (per discipline); consumer rights protection,
overall patient care and blood management (PBM) and
outcome evaluation (hemovigilance), bridging with blood
establishment (supplier), regulatory aspects, and QSM.

Both: Costing,14 financing, and budgeting of vein-to-vein
activities in the blood establishment and hospital blood bank.
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design of such model frameworks (medical, nursing, and
technical).

3 | MODELING ASPECTS

3.1 | Background

TheWHO conducted a series of informal consultations on edu-
cation and training in blood transfusion in 1991 and 2004 with
a focus on modeling.20-22 In 2008, the Global Collaboration for
Blood Safety (GCBS) adopted formal recommendations relating
to Education and Training comprised of three sections:

1. Assessment of needs for education and training esta-
blishing framework or model;

2. Monitoring and Evaluation of education and training
implementing the 2006 WHO strategy on education
and training23;

3. Collaboration in education and training to consider
the feasibility of developing a searchable, web-hosted
database of training resources and funding support.

The framework or model recognizes that no one set
of education or training initiatives will be appropriate
in all countries or settings and should be tailored to
specific settings based on the assessment of local
needs.24

3.2 | Educational reference

Fundamental and universal standards for operations25

and management in Transfusion Medicine as key ele-
ments of a quality management system to achieve basic
safety and efficacy in the blood supply and clinical use.

3.3 | Objectives

A contribution through fundamentally well-educated and
competent (knowledgeable and skilled) human resources
for the:

a. Implementation and realization of availability and
accessibility of safe and efficacious blood and blood
components (UN/WHO Universal Health Coverage
Program).

b. Implementation and realization of availability and
accessibility of safe and efficacious blood and blood
components as elements of the WHO Model List of
Essential Medicines (since 2013) and Model List
of in vitro Essential Diagnostics (since 2018).

The model aims to provide a basic structure and infra-
structure needed for sustained and tailor-made transfu-
sion medicine education at all levels and irrespective of
the developmental stage.

3.4 | Prerequisites and conditions

a. Higher Education Institutes—vocational and aca-
demic, mixed education systems available and accessi-
ble, flexible and competent governance, stewardship
and leadership, funding, sustainability (support from
management, financial viability of programs, human
resources, and otherwise are key).

b. Sufficient and competent teaching and training of
staff (knowledge and skills, professionalism, steward-
ship, and leadership).

c. National and updated standards and references based
on fundamental and uniform standards.

d. National comprehensive Quality System and Quality
System Management of education, health care and
blood transfusion.

TABLE 3 Contexts of transfusion medicine practice to be

considered

• Consider that ethical issues and challenges related to the
education and training in Transfusion Medicine encompass a
wide variety of concepts, principles, disciplines, and theories
and range from the global and more conceptual to the most
personal, direct, and practical.

• Take into account the principle of blood as a national
resource, non-for-profit service and without boundaries of
state, religion, nationality, culture, and so forth.

• Take into account the principle of centralization of blood
donation testing and processing to standardize quality and
safety of blood.16

• Follow an outcome-based approach, with clear
recommendations on the required roles, knowledge, skills,
attitudes, ethical and professional values of a trainee
completing such a program. This should be linked to the
scope of practice required from such a professional (medical,
nursing, and technical) and address the deficiencies that
exist before the program is completed. It should take into
account international standards of knowledge and practice.

• Take account of adult learning principles and modern
methods of teaching and education (e.g., blended, e-learning,
and self-learning).

• Focus on the clinical practice of transfusion medicine and
related issues supported by a theoretical basis of blood
banking and laboratory medicine (procurement/
manufacturing of blood) rather than the other way around.

• Be fit for purpose, easy to understand, apply, and implement.
• Provide clear recommendations for the development and

implementation of the model framework, in particular the
contents of the curriculum.
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e. National Blood Supply and Transfusion organization
based on a sound legislative and regulatory frame-
work, and competent authoritative oversight.

f. Community demands for the desired level of blood
safety which will continue to change in line with the
challenges of emerging and re-emerging infections and
technological developments.

g. Career prospective (structured).

Successfully implementing such a model framework
also requires the recognition of role players, including
their needs and functions.26 Their contributions and
involvement are significant in the development, imple-
mentation, and monitoring of a Graduate Certificate or
Postgraduate Diploma in Transfusion Medicine (medical,
nursing or laboratory science). In specific instances, pol-
icy and regulatory frameworks require that certain proce-
dures be followed, and conditions met in order to obtain
official recognition and accreditation for a (new) pro-
gram. Role players who are considered relevant to a Gradu-
ate Certificate or Postgraduate Diploma in Transfusion
Medicine can be divided into internal (from within the edu-
cation institute, including students) and external role players
(e.g., government, professional associations, blood establish-
ments, and hospitals). Having formal agreements, or at least
a memorandum of understanding (MoU) between the insti-
tute developing the diploma, the blood establishments, and
the government is likely to contribute to the success of such
a program. Furthermore, existence of government regulation
concerning requirements for formal education in Transfu-
sion Medicine for personnel involved in blood services will
also contribute to the success of the program especially in
low- and middle-income countries.

Advantages of networking and cooperation include
the sharing of resources, ideas, innovation, human
resources, incorporating both the theoretical and practi-
cal aspects of Transfusion Medicine as well as profession-
alism, stewardship and leadership aspects, improved
marketing, workload sharing, and subsequent cost sav-
ings. Acquiring buy-in and involvement from all stake-
holders through consultation would increase the chances
of having a single, tailor-made high-quality program,
rather than duplication with several small, fragmented,
and potentially ineffective programs in a single country.
Networking may also expand the strength of all stake-
holders, both individually and jointly. An effective net-
work is underpinned by relationships/role players, and is
key to collaboration toward achieving a common goal
and meeting the unmet needs in the field. Furthermore,
networks need to be maintained by ensuring robust com-
munication between role players, particularly during
periods of change, for example, pandemics and humani-
tarian emergencies.

It is therefore critical to identify relevant role players
and stakeholders at an early onset and identify areas of
mutual interest and potential cooperation. The roles that
each party/stakeholder will play should be discussed,
negotiated, and documented. In determining these, the
major perspectives and needs of both the program pro-
vider and stakeholders should be considered and agreed
upon. Furthermore, the relationships and the responsibil-
ities of the various role players need to be strategically
considered to ensure smooth and effective collaboration,
recognizing that roles may change over time.

3.5 | Curricular structure

For the design of a global Transfusion Medicine educa-
tion model framework, an analysis of competencies and
operational and managerial skills in the vein-to-vein
transfusion chain is needed, based on the identified pri-
mary, secondary (supportive), and steering processes of
the chain.27

The primary processes consist of the core business
functions of the vein-to-vein transfusion chain, divided
into the supply and consumption part (Table 4A).

These functions/positions need personnel with a sec-
ondary education background and a vocational (medical
technicians/laboratory professionals, nurses, finance
and administration/business) or academic (medical,
pharmaceutical, business/MBA) higher or tertiary
education.

The supportive or secondary processes contain for
both the procurement and the clinical aspects (Table 4B).

These functions/positions require for the ancillary
supportive part a minimal primary education back-
ground, and for the supportive infrastructure (Human
Resource Management [HRM], Finance & Administra-
tion [FA], engineering) a secondary education back-
ground followed by a vocational and/or managerial
education at higher education (HE) level.

The steering processes relate to senior management
(procurement and clinical use) and consist of policy mak-
ing, strategy design and implementation, guidance, gov-
ernance, overall education including continuous
professional development (CPD), Public Relations
(PR) and representation, quality management, planning
(medium and long term), economics and budget
accountancy.

These functions/positions need well-developed lead-
ership, stewardship and governance capacities at HE or
academic level; a higher administrative education
(e.g., MBA) is certainly an asset.

The approach illustrates the need for an existing
human resource pool of primary, secondary and
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HE/tertiary educated potential. The 2018 UNDP Human
Development Indices and Indicators,28 and the 2020
eLearning Africa/EdTechHUB17 reports illustrate the dif-
ferences in education enrolment ratios from primary into
secondary and from secondary into HE/tertiary education
between the four UNDP Human Development groups.
The Very High, High, and Medium Human Development
Index (HDI) groups of countries do have a good enrol-
ment ratio from primary into secondary education (100%,
96%, and 72%, respectively). However, the enrolment
ratios from secondary into HE/tertiary education of these
three groups are, respectively, 72%, 50%, and 24%. The
Low HDI group of countries shows an enrolment ratio
for primary into secondary of just 43%, and of only 8%
from secondary into HE/tertiary education. Eliminating
certain key inequalities in education in medium and low
HDI countries, such as the “gender gap,” tribal obstacles

and poor economics in learning outcomes, by no means
would be sufficient to ensure adequate learning levels.
Eliminating such gaps will not solve the learning crisis.
Focusing on “systems-related inequality” and “learning
poverty” linked to poor mastery of basic knowledge and
skills as a result of poor-quality schooling (primary, sec-
ondary, or tertiary) is likely to be the most productive
approach to improving equity. This is most clearly under-
stood in terms of minimum level standards, but also in
terms of impartiality and redistribution, when appreciat-
ing that inequalities in “opportunities to learn” differ sig-
nificantly not only according to individual student
characteristics.29

These data reflect the paucity and/or capacity limita-
tions of existing vocational and academic education insti-
tutes and systems, and their respective number of
graduates (medical technicians, nurses, and medical/
pharmaceutical). As a result, there will be a distinct prob-
lem in maintaining quality of education (knowledge and
skills), competent and motivated professional education
staff and accessibility of these institutes.

On the more specific Transfusion Medicine scale, the
availability of expertise and/or training programs in
the low and medium HDI countries is much lower com-
pared with the higher HDI countries. Currently, technol-
ogy allows us to bridge this gap by having blended
teaching and learning programs, ideally developed and
presented jointly by local and international experts, at
relatively low cost with no great need for travel, thanks
to online teaching platforms.

In 2020, WHO launched the Action Framework to
Advance Universal Access to Safe, Effective and Quality-
Assured Blood Products 2020–2023, with six Strategic
Objectives.11 Objective 6 on partnership, collaboration,
and information exchange to achieve key priorities and
jointly address challenges and emerging threats at global,
regional, and national levels presents among others the
following two learning and training activities–

1. Mobilize and convene technical assistance to Member
States and other relevant stakeholders on the develop-
ment and implementation of learning programs on
key functions of the national blood system.

2. Identify relevant organizations that can play a role in
the development and implementation of training pro-
grams and provide training of trainers on key func-
tions of the national blood system or facilitate training
of trainers to be provided by other institutions with
adequate capacity.

These two activities justify our efforts to design a fun-
damental, all inclusive, universal Transfusion Medicine
curricula model framework that serves as a tailor-made

TABLE 4 Diversities of sub-processes. A - primary processes

group; B - secondary processes group

(A) Primary processes group

(1) procurement/manufacturing or supply part:
• Community communication/public awareness and

education, donor motivation, mobilization and retention,
donor selection, donor care, and blood collection;

• Processing of collected blood, platelets, and plasma
(manufacturing);

• Testing (mandatory QC, and product specifications);
• Storage, quarantine release, labeling, and distribution (cold

chain);
(2) consumption or clinical part:
• Clinical use of blood and patient blood management that

cover ordering (bedside—diagnosis, indication, alternatives,
decision, Informed Consent, request and sampling, and
documentation);

• Selection (laboratory/transfusion service—reception of
request, documentation, Immunohematology [IH]/blood
group serology, crossmatching, and adverse event analysis);

• Transfusion (bedside—reception of products, patient and
product identification checks, documentation, patient
preparation/vital signs, IV connection/administration set/IV
fluid, observation/vital signs and outcome, including adverse
events).

• Hemovigilance (look-back, investigation, recording and
reporting of adverse events in patients and donors)

(B) Secondary processes group

1. Mid managerial functions—management of teams,
divisions, and departments.

2. Ancillary operational functions like cleaning and hygiene,
transport (runners, drivers), as well as the infrastructural
operations, for example, maintenance (mechanics and
engineering), human resource management (HRM), finance
and administration (FA), domestic services (canteen,
laundry, wellness, and waste).
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and layered contextual format for education (learning
program) focused on the diversity of competencies and
outcomes needed in the day-to-day operations and man-
agement of the blood supply and clinical transfusion
practice. Development of professionalism (ethics), stew-
ardship and leadership in an early stage is of paramount
importance.

3.6 | Vocational or professional
backgrounds

Analyzing the needed vocational and professional back-
grounds of staff to be employed in any part of the vein-to-
vein Transfusion Medicine chain, the following picture
develops as shown in Table S1.

This analysis illustrates the need for personnel
with, in principle, a secondary education background
that had continued education at a higher HE and aca-
demic (tertiary) level to graduate as a vocational pro-
fessional. These vocational professionals then form the
pool of (graduate) trainees for a Transfusion Medicine
specialization and operational or managerial position
within a blood establishment (procurement institute)
or hospital transfusion service (laboratory or bedside).
The ultimate goal is improving patient safety and
health outcomes.12

Unfortunately, the pool of these graduates is limited
in medium- and low-HDI countries (enrolment ratios
24% and 8% resp.) and marginal (enrolment ratio 50%) in
high HDI countries.28 That brings along a serious compe-
tition for a job at that professional level in the blood sup-
ply Institutions and hospitals and the risk for a drain of
professionals away from the smaller blood supply insti-
tutes or Blood Banks to larger establishments and hospi-
tals with a larger and more diverse and occasionally
more advanced transfusion programs.

The analysis also illustrates that the educational focus
and emphasis points to three groups or categories of
health professionals to be educated—doctors, nurses, and
(bio-)medical laboratory professionals, supported by
ancillary personnel who do not need a specific Transfu-
sion Medicine education. Most ancillary personnel
require a primary or secondary education background
and may receive structured apprentice or work integrated
education and training related to the professional behav-
ior (professionalism), institutional values, hygiene and
cleanliness, and basic risk prevention and management,
in line with their respective roles and responsibilities.
Education on professionalism and stewardship is essen-
tial at early stage of entry and training, appropriate to
the role and function of the various ancillary
personnel.13

4 | MAJOR OUTCOMES OF A
GRADUATE CERTIFICATE AND
A POSTGRADUATE DIPLOMA IN
TRANSFUSION MEDICINE

A model for the development and implementation of an
education (teaching and training) curriculum in Transfu-
sion Medicine aimed at medical students and doctors,
nurses, and midwives, and laboratory professionals
should ideally include an outcome-based component,
with clear recommendations on the required roles, skills,
attitudes, and knowledge of a trainee completing such a
curriculum. This should correspond to the environment
and scope of practice required from such a vocational or
academic professional and should address deficiencies in
knowledge, skills, and attitudes present before the curric-
ulum is completed, while taking into account fundamen-
tal international standards of knowledge and the needs of
their working climate and environment. Therefore, it is
considered more practical to provide a set of outcomes
that would be useful in most contexts and settings, while
equipping students, as adult learners, with the tools for
advancing their educational, professional and leadership
development suited to their availability and socio-
economic environment.30

Having a set of baseline outcomes will form a key
component of the documents to be submitted, not only to
the vocational institutes, higher education and academic
institutes, and the education bodies that deal with curric-
ulum development, but also to those required by govern-
mental regulatory authorities. At the same time, these
outcomes may be used as a framework around which an
undergraduate or postgraduate Transfusion Medicine teach-
ing and training program should be developed and planned.

The major outcomes identified are categorized as out-
comes in terms of knowledge of basic sciences and rele-
vant hematology, the principles of blood banking and
Transfusion Medicine, clinical medicine, blood conserva-
tion, blood safety, social skills, and research. However,
one needs to recognize that the elements listed for each
of the four groups of professionals within these applicable
categories do not form a complete list, and may need to
be systematically combined with non-overlapping ele-
ments related to roles, tasks, functions, skills, compe-
tences, knowledge, professionalism, stewardship and
leadership, state of development, scope of practice, chal-
lenges, and deficiencies.

Altogether, the education outcomes allow for the
development of a comprehensive set of baseline out-
comes, one that encompasses all the necessary elements.

A description of the major outcomes deemed essential,
useful, or at least useful by category of medical students
(undergraduate), medical doctors (postgraduate), laboratory
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professional (under- and postgraduate), and nursing staff
(under- and postgraduate) can be found in Tables S2–S5.

4.1 | Medical students (undergraduate)

To adequately equip medical students after graduation
(young doctors) who intend to be involved in the manu-
facture of blood components and/or transfusion of
patients on a regular basis for the above-mentioned roles,
tasks and functions, the following exit-level outcomes
can be listed (Table S6).

4.2 | Medical doctors (postgraduate)

To adequately equip clinicians who are involved in the
manufacture of blood components and transfusion of
patients on a regular basis for the above-mentioned roles,
tasks, and functions, the following exit-level outcomes
can be listed30 (Table S7).

4.3 | Laboratory professionals (under-
and postgraduate)

To adequately equip laboratory professionals who are
involved in the manufacture of blood components and
transfusion of patients on a regular basis for the above-
mentioned roles, tasks, and functions, the following exit-
level outcomes can be listed (Table S8).

4.4 | Nursing staff (under- and
postgraduate) and midwives

To adequately equip nursing personnel involved in the
collection of blood from donors or transfusion of patients
(transfusion nurse) on a regular basis for the above-
mentioned roles, tasks, and functions, the following exit-
level outcomes can be listed to which transfusion nurses
(donor and patient care), and where appropriate mid-
wives, should be competent to the following exit-level
outcomes as listed in Table S9.

All teaching and learning areas must be underpinned
by ethical and professional values, and quality and safety
outcomes.

5 | EPILOGUE

Education in transfusion medicine is a complex set of
intimately interrelated and interconnected components

that allow student and fellow exposure to knowledge and
skills, the ultimate curriculum. The extent to which
knowledge and skills, professionalism and leadership
principles are offered depends on the expected outcomes
for the needed expected roles, tasks, and functions.13 This
applies to all professions including healthcare and inte-
grated Transfusion Medicine.

Assuring the safety of every clinical process includes
blood transfusion practiced at the bedside, for which a
quality procurement or manufacture system needs to be
developed based on competence and internationally
accepted fundamental standards as a reference to guaran-
tee expected health outcomes and patient safety12; clini-
cal experience along with knowledge is deemed
important.

If the government leads on the infrastructure and
enabling environment and climate for technology-
assisted learning, then educational institutions—uni-
versities, colleges, vocational schools, and their staff
can concentrate on providing a stimulating and practi-
cal education experience for their students and
fellows.17

Improvement can become standard practice when
working toward an agenda of continuous curriculum
development and improvement of quality outcomes.

As the “front-line” in education provision, institu-
tions with their leadership and staff should have the
authority to innovate and upgrade methodology and
curriculum, where they can demonstrate that it
improves educational experience and outcomes. These
“micro-initiatives” can feed into the national education
agenda and allow for peer learning among education
institutes and their staff.

Although the primary actions will be the responsi-
bility of national governments, there are several areas
where a broader multinational approach might be help-
ful. Governments, local authorities, role players, and
education institutions, and professional associations or
societies should build an appropriate distance-/technol-
ogy-enabled component into the model framework cur-
riculum, taking a semi-blended, self-paced element into
all learning, without disadvantaging any student or fel-
low. Teacher/institute expectations need to be
addressed directly. Reasons for poor performance might
include elitism and over-ambitious curricula or failure
to “teach at the right level,” besides poor access to tech-
nology and other resources. Additionally, high-stake
exams may encourage teachers to “teach to the top,”
while lower performing students and fellows fall fur-
ther behind.

However, one needs to be cautious in advocating sin-
gular solutions, as the environments and socioeconomic
contexts are diverse and different.
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