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Challenges and opportunities for educating health 
professionals after the COVID-19 pandemic
Julio Frenk*, Lincoln C Chen*, Latha Chandran, Elizabeth O H Groff, Roderick King, Afaf Meleis, Harvey V Fineberg

The education of health professionals substantially changed before, during, and after the COVID-19 pandemic. 
A 2010 Lancet Commission examined the 100-year history of health-professional education, beginning with the 1910 
Flexner report. Since the publication of the Lancet Commission, several transformative developments have happened, 
including in competency-based education, interprofessional education, and the large-scale application of information 
technology to education. Although the COVID-19 pandemic did not initiate these developments, it increased their 
implementation, and they are likely to have a long-term effect on health-professional education. They converge with 
other societal changes, such as globalisation of health care and increasing concerns of health disparities across the 
world, that were exacerbated by the pandemic. In this Health Policy, we list institutional and instructional reforms to 
assess what has happened to health-professional education since the publication of the Lancet Commission and how 
the COVID-19 pandemic altered the education process.

Introduction
The education of health professionals is currently at a 
crucial moment for potential change. After 10 years of 
innovations, an example of which is massive open online 
courses (free online courses available for anyone to 
enrol), the COVID-19 pandemic disrupted education 
systems everywhere, increased the use of online 
technologies, led to major institutional rearrangements 
to accommodate teaching models that combine online 
and in-person teaching, and revealed pre-existing 
inequalities in access to educational resources within 
and between countries. By starting economic and social 
crises, the pandemic has generated many disruptions 
that will probably have long-term implications for both 
education and health-care systems. As a subsystem 
between these two systems, but related to both, health-
professional education can be a leader in innovation to 
improve the integration of emerging competencies and 
technologies. This Health Policy examines important 
developments in the past 10 years to assess potential 
progress and issues with the education of health 
professionals after the COVID-19 pandemic.

In 2010, the Lancet Commission1 on the education of 
health professionals for the 21st century recommended a 
global, interdisciplinary, and evidence-based approach to 
review the Flexner century (the century between 1910 
when the Flexner report2 was published and 2010 when 
the Lancet Commission was published) and establish a 
way to encourage interdisciplinary and global integration 
of health-professional education. The Commission 
identified three types of reforms: science-based reforms 
promoting scientific curricula in universities, problem-
based learning in academic medical centres, and systems-
based reforms aimed at developing competencies for 
effective interprofessional practice in complex health-care 
systems. Based on an integrative framework, the 
Commission offered a comprehensive set of 
recommendations. This Health Policy assesses the 
education of health professionals in the past 10 years, 
analysing the main developments before, during, and 

after the COVID-19 pandemic. Although the 2010 
Lancet Commission is the basis for this Health Policy, we 
do not reiterate its points. Instead, we assess any further 
developments in the education of health professionals, 
how the COVID-19 pandemic affected the education of 
health professionals, and the implications of these 
developments in the long term (panel 1).

Developments since the 2010 Lancet 
Commission
We examined developments in the education of health 
professionals since the 2010 Lancet Commission according 
to both institutional and instructional aspects, as was 
done in the Commission. Analysis of the institutional 
aspect is based on quantitative data tabulating the global 
number and characteristics of schools, graduates, and 
financing. We examined the instructional aspect by first 
focusing on papers citing the 2010 Lancet Commission, 
then using additional publications from the past 10 years 
for a comprehensive perspective. There were fewer papers 
reporting on institutional reforms than papers describing 
instructional innovations.

We also examined the effects of COVID-19 on health-
professional education. The effects of the COVID-19 
pandemic were seen most clearly in the increase 
of the acceptance of information technology-facilitated 
education. We assessed this type of education in relation 
to the pandemic by reviewing the literature and doing an 
online survey of a convenience sample of 67 schools of 
medicine and nursing in the USA, Canada, Mexico, Costa 
Rica, Brazil, sub-Saharan Africa, China, Spain, and 
Thailand. We categorised the findings from the literature 
according to the conceptual framework proposed by the 
Lancet Commission: criteria for admissions, 
competencies, channels of instruction, and career 
pathways.

An estimation of country-level health-professional 
education costs and the number of schools and graduates 
(appendix pp 2–28), a description of the citation analysis 
and the literature review before COVID-19 (appendix 
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pp 29–35), examples from the literature review before 
COVID-19 (appendix pp 44–46), the online survey on 
information technology usage before and during the 
COVID-19 pandemic (appendix pp 47–51), and reviewed 
literature about the effects of COVID-19 on health 
education and practice (appendix pp 52–58) are all 
available.

Before the COVID-19 pandemic
Institutional changes
Based on official data sources, we tabulated the number 
and characteristics of medical and public health 
schools3–7  and of graduates in medicine, nursing, or 
midwifery8,9 by country or region (table 1). Because of 
reporting practices, nursing and midwifery graduates 
were combined in our analysis, despite the distinctive 
features of these groups. For public health, we only 
reported the number of schools as there are no consistent 
global data on number of graduates, potentially because 
of heterogeneity among countries in the professional 
categories included. We estimated costs for the education 
of doctors and nurses directly from the literature 
(56 estimates across 47 countries) or indirectly via a 
regression analysis.

Schools and graduates
Between 2008 and 2018, there was a substantial increase 
in the number of medical and public health schools. The 
annual number of medical graduates almost doubled 
and the number of nursing graduates tripled in this 
timeframe; these numbers are more than the global 
population growth of 8% (table 1). Nurses are the 
majority (59%) of health professionals in the workforce—
more than all other professional groups combined.11 
Global distribution of the health-care workforce 
continued to show imbalances related to skewed 
numbers of health-care workers graduating among 
countries, with high-income countries having more 
graduates than low-income countries (appendix p 25). A 
systematic analysis of the availability of health 
professionals in 204 countries from 1990 to 2019 
produced results that are consistent with ours, including 
wide variations in human resource density across 
nations. The analysis concluded that to achieve universal 
health-care coverage, the global health-care workforce 
would require “considerable expansion”.12

Despite having a higher density of health-care workers 
and more professionals graduating than low-income 
countries, high-income countries (and high-income 

Panel 1: Summary

Globally, the annual number of medical and nursing graduates 
has substantially increased in the past 10 years; it has almost 
doubled for doctors and tripled for nurses and midwives. 
Increases in graduate numbers were more substantial in 
high-income countries than in low-income countries, and in 
private schools than public schools. Health professional 
education costs students and governments approximately 
US$110 billion per year. International collaboration and 
communication are increasing, facilitated by the worldwide 
capabilities of the internet.

COVID-19 has had both direct and indirect effects on the 
education of health professionals. The COVID-19 pandemic 
directly restricted face-to-face teaching in classrooms, which 
led to an increase in online learning. The pandemic also 
increased demand for health services, prompting the use of 
information technology and expanding the use of telehealth 
(the provision of health care by use of telecommunications 
technology), thus indirectly affecting the required competencies 
of medical graduates. Some of these changes to health 
professional education are substantially different to previous 
teaching methods; many have not yet stabilised but are likely to 
be sustained, creating new challenges and opportunities to 
enhance teaching and learning in the health professions.

We posit that after the COVID-19 pandemic, new educational 
technologies based on developments in cognitive sciences and 
health-care systems will lead to future innovations. 
Developments in competency-based education, 
interprofessional education, and information 

technology-facilitated education will increase to balance the 
Flexnerian2 emphasis on excellence in the life sciences with other 
perspectives. The digital sciences will use information 
technology to develop health-professional education while 
overcoming its issues. The COVID-19 pandemic showed the 
limitations of only learning online, highlighting the need for 
imaginative blended models of teaching that respond to the 
pedagogical imperatives of the three types of learning 
(informative, formative, and transformative) identified in 
a 2010 Lancet Commission.1

Information technology innovations in big data, augmented 
reality, mixed reality, simulation, and artificial intelligence are 
transforming both education and health-care systems. These 
changes might be the start of a new generation of reforms to 
methods of teaching. Current models of closed educational 
systems that distribute most of the content and costs at the 
beginning of the education process will be improved and 
eventually superseded by an open, longitudinal model that 
better meets the changing educational needs of professionals 
throughout their careers.

The COVID-19 pandemic has encouraged health professional 
education to transition into sustainable strategies of 
technology-infused blended learning. The education of health-
care professionals will be challenged to respond to societal 
concerns about health equity and to encourage professionalism 
that incorporates concern for the individual and the community. 
Overcoming these challenges while maintaining the values of 
health-care professions is a crucial goal for health educators.
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regions within countries) continue to attract and retain 
professionals from low-income countries and regions. 
This migration of trained health professionals both across 
and within countries exacerbates imbalances in the ratio 
of health professionals to population, and increases 
disparities in access and quality of health 
care. A 2022 report from the International Centre on 
Nurse Migration13 estimates that 7 million nurses are 
needed worldwide to achieve pre-pandemic-quality health 
care and recommends amounts of staff sufficient 
to ensure patient safety, expansion of domestic nurse 
training systems, and adherence to ethical international 
recruitment standards to ensure that low-income and 
middle-income countries continue to retain an adequate 
number of nurses for the health-care needs of their 
populations.13

Many institutional collaborations, partnerships, and 
networks, as recommended by the Lancet Commission, 
were reported in the literature. An increasing 
number of international projects have been facilitated by 
worldwide access to the internet. Changes and 
developments in institutions seemed to be especially 
clear in nursing. As well as an increase in the number of 
schools, types of nursing programmes have diversified, 
adding more certificate programmes that are 1–3 years in 
duration and various postgraduate programmes.

Costs and financing
Approximately US$110 billion was invested globally in 
medical and nursing education in 2018; $60·9 billion 
was invested in doctors and $48·8 billion was invested in 
nurses and midwives (table 2). This estimate is similar to 
the $100 billion estimate made by the Lancet Commission 
in 2010, which was based on scarce data. Mean costs 
in 2018 were $114 000 per doctor and $32 000 per nurse. 
Expenditures for educating doctors and nurses were 
highest in North America ($21·4 billion), then in western 
Europe ($8 billion; table 2). Per capita expenditures for 
training doctors and nurses were ten times more in 
North America than in Africa.

56% of medical schools were public and 39% of 
medical schools were private (appendix p 18). However, 
the increase in the number of private schools is more 
than the increase in the number of public schools, 
showing that public financing is not enough to fulfil 
demand for health-care workers.

Instructional changes
We identified papers published in the past 10 years about 
the education of health professionals that cited the 2010 
Lancet Commission. Because of the large number of 
publications (n=2164), a random sample of 1000 eligible 
papers was reviewed. We only reviewed 1000 papers 

Population 
(millions)*

Estimated number of schools Estimated graduates per year (thousands) Workforce (thousands)

Medical Public health Doctors Nurses and
midwives†

Doctors Nurses and  
midwives†

2008 2018 2008 2018‡ 2008 2018 2008 2018 2008 2018 2008 2018 2008 2018

World 7036 7585 2420 3384 467 723 289 542 541 1424 8401 11 752 17 684 28 798

Asia

China 1371 1393 188 157 72 153 76 93 29 99 1861 2767 1259 3721

India 1230 1353 300 457 4 60 30 128 36 323 646 1171 1372 2360

Other 1075 1142 241 488 33 65 18 46 55 155 494 879 1300 2195

Central 82 89 51 71 2 3 6 12 15 31 235 275 603 723

High-income 
Asia-Pacific

227 250 168 161 26 54 10 20 56 143 409 565 1543 2354

Europe

Central 122 82 64 72 19 17 8 10 28 19 281 223 670 525

Eastern 212 209 100 124 15 9 22 28 48 21 840 806 1798 1705

Western 435 436 282 283 52 70 42 60 119 180 1350 1644 3379 4328

The Americas

North America 361 364 173 212 65 99 19 29 74 227 793 955 2997 5149

Latin America and 
the Caribbean

602 637 513 776 82 80 35 56 33 126 827 1454 1099 3263

Africa

North Africa and the 
Middle East

450 533 206 330 46 51 17 41 22 106 540 767 925 1403

Sub-Saharan Africa 868 1099 134 253 51 62 6 18 26 89 125 246 739 1072

Detailed data sources and regional distribitions are available (appendix pp 2–28). *Population estimates were sourced from The World Bank.10 †The sum of nurses and midwives was used to estimate the numbers 
in the nurses and midwives columns. ‡Estimated number of medical schools does not include non-operational schools

Table 1: The number of medical institutions, graduates, and individuals in the health-care workforce by region
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because the literature showed a consistent pattern of key 
themes in this random sample. Of the 1000 reviewed 
papers, 437 required further examination (appendix p 30). 
In these 437, the most cited recommendations from the 
Commission were competency-based education (24%), 
interprofessional education (19%), and information 
technology-facilitated education (8·5%). For a more 
comprehensive perspective than articles citing the Lancet 
Commission only, we reviewed additional publications 
about these three recommendations from the past 
10 years and examined the 50 most cited papers for each 
recommendation. The main findings and some examples 
from the literature are available (panel 2; 
appendix pp 44–46).

Competency-based education
24% (105/437) of the publications that were reviewed 
focused on the use and improvement of competency-
based education, showing that use of competency-based 
education pre-dates the 2010 Lancet Commission. 
Competencies for professional work have increasingly 
become accepted as the optimal outcome of health-
professional education. The concept of competency 
encompasses a broad range of abilities, integrating 
complex cognitive capabilities with specific skills. In 
health care, competency has been defined as “an 

observable ability of a health professional, integrating 
multiple components such as knowledge, skills, values 
and attitudes”.88 Competency-based education “de-
emphasizes time-based training and promises a greater 
accountability, flexibility, and learner-centeredness”.89

Entrustable professional activities (EPAs) facilitate 
assessments of competencies as they are crucial tasks in 
professional practice that students are entrusted to 
perform once sufficient competence is attained (panel 2).14–16 

EPAs enable outcome-oriented curriculum reforms based 
on how well students can do important professional tasks. 
There is increasing recognition of interprofessionalism 
and teamwork as important competencies, as well as the 
need for collaborations across multiple private, public, and 
community-based entities. Use of competency-based 
education and EPAs is done globally across multiple 
professions, such as dentistry, pharmacy,16,90 nursing, 
public health, and medicine. Most of the published articles 
focused on nursing and medical education.

Health equity is increasingly recognised as a neglected 
curricular theme amid substantial health disparities 
among population subgroups, defined by urban or rural 
residence, race, ethnicity, income, housing, and 
education. The literature highlighted health inequities 
both domestically and globally. As these disparities and 
their solutions are global, the topic of global health has 

Doctors Nurses and midwives

Estimated number of 
graduates per year 
(thousands)

Estimated 
expenditure per 
graduate 
(US$ thousands)

Total expenditure 
(US$ billions)

Estimated number 
of graduates per 
year (thousands)

Estimated 
expenditure per 
graduate 
(US$ thousands)

Total expenditure 
(US$ billions)

2008 2018 2008 2018 2008 2018 2008 2018 2008 2018 2008 2018

World 289 542 122 114 46·2 60·9 541 1518 50 32 27·2 48·8

Asia

China 76 93 14 41 1·1 3·8 29 99 3 8 0·1 0·8

India 30 128 35 70 1·0 8·9 36 323 7 14 0·2 4·5

Other 18 46 85 54 1·6 2·5 55 155 20 11 1·1 1·7

Central 6 12 74 63 0·4 0·8 15 31 13 13 0·2 0·4

High-income 
Asia-Pacific

10 20 381 223 3·8 4·5 56 143 75 39 4·2 5·5

Europe

Central 8 10 181 80 1·4 0·8 28 19 39 17 1·1 0·3

Eastern 22 28 151 77 3·4 2·1 48 21 29 13 1·4 0·3

Western 42 60 400 204 17·0 12·2 119 180 82 44 9·8 8·0

The Americas

North America 19 29 497 469 9·7 13·5 74 227 101 94 7·5 21·4

Latin America 
and the Caribbean

35 56 132 77 4·6 4·3 33 126 26 16 0·9 2·0

Africa

North Africa and 
the Middle East

17 41 113 166 1·9 6·9 22 106 24 30 0·5 3·2

Sub-Saharan 
Africa

6 18 52 32 0·3 0·6 26 89 11 7 0·3 0·6

Detailed data sources and regional distribitions are available (appendix pp 2–28).

Table 2: Financing of medical and nursing graduates by region
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become popular with students who are part of 
international networks and educational consortia. For 
example, the Association of Pacific Rim Universities 
Global Health Program48 has established 19 important 
competencies in five areas of global health training. Many 
students from high-income countries are engaged in 
global health education, and increasing numbers are 
becoming engaged in low-income and middle-income 
countries.49,50 Within global health, there is a 
decolonialisation movement that recognises that, like 
other areas of study, global health has been affected by the 
geopolitical context in which it originated and operated.

Interprofessional education
Interprofessional education encourages collaborative 
practices in multiple health-care-related disciplines. It was 

mentioned in 19% (84/437) of the reviewed publications. 
Several papers define interprofessional education as an 
“occasion when two or more professions learn with, from 
and about each other to improve collaboration and quality 
of care”.91,92

Inspired by the idea that interprofessional collaboration 
could be crucial for high-quality, safe, and patient-centred 
care in the USA, the Interprofessional Education 
Collaborative (IPEC) published competencies for this 
practice in 2011.53 IPEC emphasised four broad competency 
areas: values and ethics, roles and responsibilities, 
interprofessional communication, and teamwork and 
team-based care. After 6 years of implementation of the 
Affordable Care Act, these competencies were updated 
in 2016 with a renewed focus on improving the experience 
of care for the patient, improving the health of populations 

Panel 2: A sample of innovations in the education of health professionals between 2010 and 2019

Competency-based education
Teaching:
•	 Entrustable professional activities (EPAs) as requirements for 

graduation14–16

•	 New frameworks of professional activities and markers of 
progress, such as the EPAs used by the Association of American 
Medical Colleges17 or the markers used by the American Board 
of Internal Medicine18

•	 Emphasis on the implementation of competency-based 
education across all disciplines, particularly medicine and 
nursing15,16,18,19

Development stages:
•	 Difficulty in balancing generic versus specialised competencies 

throughout education20,21

•	 Recognition of interprofessionalism and teamwork as 
important competencies22–26

Important entities:
•	 Community-based organisations27,28

•	 Employers in private and public sectors21,28–31

•	 US Federal Government for Graduate Medical Education 
Funding24

Implementation challenges:
•	 Establishing relevant competency-based curricula19,32,33

•	 Reliable assessment of competencies34–39

•	 Establishing the long-term effects40–43

•	 Leadership19,44–47

•	 Global health48–52

Interprofessional education
Competencies for interprofessional collaborative practice:
•	 Collaboration among disciplines to develop important 

competencies53

•	 Need for efficient and multidisciplinary health-care teams to 
address population health54–56

•	 Interprofessional collaboration between health and non-
health students, such as the Praboromarajchanok Institute 

(Nonthaburi, Thailand) doing activities with both nursing and 
engineering students57

Settings:
•	 Experiential engagement in authentic, real-world settings that 

are crucial for learning, development of professional identity, 
and social responsibility58–60

Critical skills, training, and identity:
•	 Leadership skills essential for success54,61,62

•	 Uniprofessional versus interprofessional identity (ie, identity 
as a health-care worker vs identity as a team)63,64

Implementation challenges:
•	 Emergence of strategies to develop, implement, and assess 

interprofessional education65,66

•	 Small amount of evidence of successful implementation67

•	 Structural, cultural, financial, and curricular barriers61,68–72

Information technology-facilitated education
Knowledge management:
•	 Repository for knowledge and data analytics, such as 

Coursera73,74

•	 Wearable technology, such as smartwatches, and electronic 
health records linkages

Pedagogic changes:
•	 Flipped classrooms75

•	 Computer-facilitated synchronous and asynchronous 
learning76

Distance and outreach:
•	 Outreach outside the institution and globally77–79

•	 Vodcasts (video podcasts), podcasts, and microvideos80

Simulation and artificial intelligence:
•	 Use of virtual patients and avatars81

•	 Telesimulation82

•	 Serious games83,84

•	 Augmented reality85

•	 Interprofessional education facilitated by simulation86,87

For outreach outside the 
institution see https://www.
edx.org or https://nextgenu.org

For an example of virtual 
avatars see https://secondlife.
com

For Coursera see https://www.
coursera.org/ 

https://www.coursera.org/
https://www.edx.org or https://nextgenu.org
https://secondlife.com
https://www.edx.org or https://nextgenu.org
https://www.edx.org or https://nextgenu.org
https://secondlife.com
https://secondlife.com
https://www.coursera.org/
https://www.coursera.org/
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in the USA, and reducing the per capita cost of health care, 
as recommended by the Institute of Health Care 
Improvement.53

Many papers highlight the need for efficient, 
multidisciplinary teams to meet the increasingly complex 
health-care needs of a population.54–56 The Africa Inter
professional Education Network56 is an example of a 
consensus-based partnership between institutions 
working to establish interprofessional education and 
collaborative practice as part of workforce training to 
“promote effective functioning of [a] healthcare system”.56 
Most interprofessional education studies focus on nurses 
and doctors in clinical settings; other health professions 
and non-clinical settings are less frequently covered. Some 
authors have reported that particular topics, such as 
palliative care, pain management, and patient safety, are 
easily amenable to developing interprofessional 
educational experiences. Some believe that students and 
health professionals should directly and experientially 
engage in collaborative opportunities in authentic, real-
world settings, such as communities, homeless shelters, 
teaching hospitals, and primary health units. These 
interprofessional experiences can increase recognition of 
health disparities and encourage the development of 
student and professional identities that have a shared 
sense of social responsibility.58–60

Development of teaching staff is essential to high-quality 
interprofessional education and collaborative practice. 
Trained as uniprofessionals who practice in one profession, 
most medical and nursing staff have little experience in 
collaborative practice. Some students are exposed to 
interprofessional education during their studies, but have 
few opportunities in laboratory or clinical placements to 
practise interprofessional education61 or even become 
familiar with the concept.59 Among the few publications 
that provide strategies for development of teaching staff 
was a partnership between eight universities that tested a 
1-year programme to train a group of interprofessional 
faculty leaders (those who are skilled in effectively 
facilitating interprofessional education).62 It aimed to 
prepare participating staff to lead interprofessional 
education activities at their own institutions.

A balance between uniprofessional and inter
professional identity is crucial. Khalili and colleagues63 
proposed an interprofessional socialisation framework 
to promote collaborative, person-centred practice and 
facilitate dual identity formation. Joynes64 introduces the 
concept of interprofessional responsibility, describing 
how professional identity is conceptualised and how 
professionals should integrate professional identity and 
collaborative practice.

Several publications provide guidance for development, 
delivery, and assessment of interprofessional education.65,66 
Kahaleh and colleagues65 provided strategies for imple
menting an interprofessional education curriculum and 
effective assessment tools specifically intended for 
pharmaceutical schools. However, there is little published 

evidence of successful implementation. One exception is 
the Collaborative Competencies Model at the University of 
Toronto,67 with common competencies across eleven 
health professions leading to longitudinal relationships 
between these professions, while supporting uniprofes
sional curricular objectives. However, many structural, 
cultural, financial, and curricular issues, such as the need 
for financial investments in educational programmes and 
a lack of organisational support, prevent effective inter
professional education implementation.61,68–72

Information technology-facilitated education
Information technology innovations were being used in 
educational programmes before the 2010 Lancet 
Commission was published. These innovations helped 
ensure that nurses in rural areas could access medical 
centres in Australia.93 For example, the Aga Khan University 
(Nairobi, Kenya; Dar es Salaam, Tanzania; Kampala, 
Uganda)94 introduced information technology-facilitated 
education curricula in Kenya, Tanzania, and Uganda. The 
development of information technology-facilitated 
education  and its scope increased in the 10 years after the 
Lancet Commission. Novel approaches in areas such as big 
data, augmented reality, mixed reality, simulation, and 
artificial intelligence are changing both health-care and 
education systems. To analyse these innovations, we 
classified information technology-facilitated functions 
into four categories: knowledge management, pedagogic 
changes, distance and outreach, and simulation and 
artificial intelligence.

Knowledge management
As the amount of health care-related data have increased, 
new technologies have enhanced opportunities for 
curricular innovation and evaluation. Rapid retrieval of 
information and practice standards alongside increased 
use of hand-held devices, such as smartphones and 
electronic tablets, allow for prompt and reliable access to 
clinical guidelines. Internet-based platforms use data 
mining, data analysis, and visualisation methods for 
curriculum assessment.73,74 Information technology-based 
knowledge management offers the best opportunity to 
make learning time available to accommodate the 
increasing list of important competencies necessary for 
professional practice. Internet access to information has 
reduced the dependence on memorisation by students and 
practitioners. Computer-supported collaborative learning 
systems have been proposed as an effective strategy to help 
students manage large amounts of information, particularly 
for medical curricula.95,96 Some internet platforms have 
been specific to medicine,74,97although many educational 
tools have also developed outside of medical education, 
such as the Khan Academy (Mountain View, CA, USA).

Pedagogic changes
Digital technology has increased the number of pedagogic 
approaches—blended, hybrid, and fully online learning. 

For more on the Khan Academy 
see www.khanacademy.org

http://www.khanacademy.org
http://www.khanacademy.org
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Blended learning allows for so-called flipped classrooms, in 
which online and in-person learning is available for both 
individual and group activities. Hybrid learning allows 
in-person and online student audiences synchronous 
access to the same materials. Early introduction of 
technology into classroom education used multimedia 
(eg, Prezi), computer-assisted instruction, electronic 
audience response systems (eg, iClicker), and polling 
systems (eg, Poll Everywhere) in real time. E-learning and 
blended learning (with both in-person and asynchronous 
curricular activities) became popular in the early 2010s.

Distance and outreach
Technology reduces distance between students and health 
educators across the globe through virtual proximity, 
potentially bringing expertise to rural regions and isolated 
health-care workers. The literature highlights an expansion 
of telemedicine (the diagnosis and treatment of patients by 
use of telecommunications technology). For instance, 
the Haiti Medical Education project98 connected rural 
primary care clinicians in Haiti to international experts. 
Another example is Project ECHO,77,78 a telemedicine 
model connecting community health-care providers with 
experts through telementoring (mentoring and guidance 
of junior or community staff offered virtually by experts or 
senior faculty). Video live streaming, podcasts, and 
videocasts have become popular ways of communicating 
information to personal digital assistants and hand-held 
devices. Information technology has also reduced the 
challenges that occur due to geographical and spatial 
separation regarding access to open educational resources. 
Within 2 years of the 2010 Lancet Commission being 
published, massive open online courses began to be 
introduced via online platforms, such as EdX, Coursera, 
and Udacity. Although the initial business models of 
online learning have improved, massive open online 
courses provide large numbers of students worldwide with 
low-cost access to high-quality educational materials. 
However, many low-income countries have low partici
pation in massive open online courses because of a lack of 
access and capacity to use digital technologies, or lack of 
awareness of these courses.99 In 2019, only 28·2% 
of the African population were internet users, compared 
with 77·2% in the Americas.100

Simulation and artificial intelligence
Some of the most promising applications of novel 
technologies to the education of health professionals 
have occurred in simulation and artificial intelligence. 
Beginning with virtual patients and mannequins and 
subsequently incorporating serious games (gamification 
of major educational concepts) and augmented reality, 
many medical and nursing schools have increased their 
reliance on simulation and artificial intelligence for 
clinical skills training. Simulation offers safe and 
authentic learning across multiple patient-care contexts, 
such as inpatient, emergency, outpatient, and home care. 

Virtual patients have been implemented in 130 medical 
schools in the USA and Canada.81 Information technology 
enables students to do virtual dissections, participate in 
standardised case studies, and join procedures 
(eg, surgery). The applications of this information 
technology-facilitated education are expected to increase 
as substantial investments in the Metaverse (an immersive 
virtual world) begin to provide specific products and 
services. For example, ten US universities are participating 
in a pilot project to become so-called metaversities through 
a model that combines in-person, online, and simulated 
environments.101

The effect of COVID-19 on health-professional 
education during the pandemic
To understand the initial effects of COVID-19 on the use of 
information technology-facilitated education in medical 
and nursing schools, we did a survey that aimed to identify 
technological applications that have supported learning 
outside of the classroom via online platforms. The survey 
included a convenience sample of 67 schools of medicine 
and nursing in the USA, Canada, Mexico, Costa Rica, 
Brazil, sub-Saharan Africa, China, Spain, and Thailand.

Additionally, we did an early landscaping analysis to 
assess the effects of the COVID-19 pandemic on the 
education of health professionals; we reviewed three 
sources of information. The Association of Medical 
Educators in Europe102,103 published two Best Evidence in 
Medical Education (BEME) guides on pandemic-related 
changes in health-professional education: a systematic 
review in May, 2020, with 49 final articles, and a scoping 
review in January, 2021, with 127 final articles. The third 
source of data was a collection of 186 articles compiled by 
Academic Medicine as of Feb 10, 2022, about changes in 
health education and practice as a direct result of the 
COVID-19 pandemic.

We classified the themes identified in this analysis 
according to the four domains proposed in the 2010 Lancet 
Commission: criteria for admission, which includes 
achievement variables, such as previous academic per
formance, and adscription variables, such as race, ethnicity, 
sex, nationality, and socioeconomic status; competencies, 
as they are defined in the process of establishing the 
curriculum; methods of teaching, such as didactic 
methods, teaching technologies, and communication 
media; and career pathways, the options graduates have 
when they finish their professional studies as a result of 
the knowledge and skills they have attained, the process of 
professional socialisation they have been exposed to as 
students, and their perceptions of opportunities in local or 
global labour markets.1

COVID-19 global survey of schools for health 
professionals
COVID-19 has increased the use of information tech
nology-facilitated education globally. Restricted physical 
access to classrooms and health-care facilities led to an 

For more about Project ECHO 
see https://hsc.unm.edu/echo/

For Prezi see https://prezi.com/

For iClicker see https://www.
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For Poll Everywhere see https://
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For Udacity see https://www.
udacity.com/
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immediate increase in the use of digital platforms to meet 
the training needs of students in all health-care disciplines. 
80% of the institutions surveyed reported regular use of 
some information technology-facilitated education before 
the COVID-19 pandemic. Common tools included hand-
held devices, such as computer tablets or smartphones, 
and the internet. 39% (26/67) of the schools used 
completely online education, and 60% (40/67) used 
blended or hybrid approaches. Many new courses were 
designed for or adapted to information technology-
facilitated education. Designing or implementing digital 
education, availability of appropriate technology, infra
structure, costs, and technology competence of teachers 
and students were reported as common issues. 67% of the 
schools reported that they anticipate information tech
nology-facilitated education will improve, be implemented 
in a larger number of institutions than it is currently, and 
be integrated into future curricula. A 2021 international 
survey of nursing education and graduates from nursing 
schools during the pandemic, involving more than 
130 nursing associations globally, reported widespread 
educational disruption, delays in nursing student gradu
ation, and increasing numbers of applications to nursing 
schools.104

COVID-19-related educational changes
Between the first and second BEME guides there was a 
substantial increase in the number of publications, 
coordinated developments, and collaborative develop
ments regionally, nationally, and internationally in health-
professional education. Most publications referred to 
undergraduate medical education, with many focusing 
on disruptions to medical practice and clinical training 
programmes. The main areas of development included 
increasing the use of online learning (both synchronous 
and asynchronous) and simulation, especially in the 
surgical specialties. 50% (23/49) came from the USA, 
25% (12/49) came from Asia, and 20% (10/49) came from 
Europe.

Criteria for admissions
The COVID-19 pandemic meant medical schools had to 
use virtual interviews for admissions, residency positions, 
and fellowship positions. Although this might have 
allowed applicants to access a larger number of 
programmes than they would have had access to in in-
person interviews, the possible effects of virtual environ
ments on equity of access are not yet fully known. Several 
educational institutions have revised their admissions 
procedures in innovative ways. For example, the University 
of Houston College of Medicine (Houston, TX, USA)105 
converted its in-person multiple mini-interview process 
for admission into an online format. The University of 
Toronto106 started using semisynchronous, video-based 
modified personal interviews instead of in-person 
interviews. Adjustments to non-cognitive skill assessments 
were also reported, such as the development of centralised 

management processes, safety protocols, and 
communication systems.107 Studies reported positive 
reactions about virtual interviewing opportunities from 
students regarding the ease of interaction, time savings, 
and cost savings.108–110 However, this virtual process could 
introduce potential new biases and issues with access 
among applicants from low socioeconomic status 
backgrounds and under-represented minority groups, as 
they might be disproportionally affected by the changes 
due to the COVID-19 pandemic.111,112 The challenge, there
fore, is to ensure that virtual interviews do not negatively 
affect diversity and equity in student recruitment.

The opportunity for students to apply to multiple 
institutions causes considerable operational and manage
ment challenges for individuals reviewing and processing 
admissions. Some studies have proposed enforcing a 
limit to the number of interviews that applicants can 
attend to ensure genuine interest.113 A persistent theme in 
early literature about the effects of the pandemic was the 
need for flexibility in testing requirements, admission 
criteria, and licensing requirements in medical education.

Competencies
As part of the COVID-19 pandemic-induced restrictions, 
clinical placements in surgery were replaced with a 
combination of asynchronous and synchronous virtual 
learning by use of video reviews and surgical simulators.114,115 
Training in ultrasound,116 safe endotracheal intubation,117,118 
and appropriate donning and doffing procedures for 
gowns119 are examples of specific doctor competencies that 
required additional attention to deal with the multiple 
increases in COVID-19-related hospitalisations. An 
example of a multi-institutional collaborative effort in 
training paediatricians to care for adults with COVID-19 
was the Pediatric Overflow Planning Contingency 
Response Network,120 which was reviewed positively by 
students for its practicality. Assessment of competencies 
was done by use of virtual objective structured clinical 
evaluations (OSCEs) and in person with physical 
distancing. Virtual OSCEs were partly successful.121 Online 
clinical vignettes, use of open-book examinations, and 
multiple-choice examinations based on short clinical 
scenarios were all used for assessment.122–124 COVID-19 
required teachers to teach and assess more crucial 
competencies than before the COVID-19 pandemic.125 
Several authors suggested additional competencies should 
be developed in areas such as public health, social justice, 
advocacy, telehealth, and leadership.126–130

Channels of instruction
Globally, there were many online platforms and techniques 
that met the unprecedented need to continue teaching 
without being in person. Planned conferences, boot camps 
that prepare students for their next phase of training, and 
grand rounds were delivered via video conferencing 
platforms;131 clinical electives and clinical clerkships 
became virtual learning opportunities.132 Digital clinical 
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placements, virtual rounds, telemedicine, online OSCEs, 
and telesimulation (simulation training done without 
physical presence) were widely reported.133–135 Features of 
videoconferencing that allow learner engagement, such as 
hand raising, online chats, polling, and break-out rooms, 
were used extensively.136–138 In Mexico, an online curriculum 
with 8000 students, 18 000 junior doctors, and 5000 staff 
members was delivered successfully using a new, digital, 
distance-learning platform.139 Other innovations include 
virtual ward rounds using a computer tablet on wheels to 
learn about COVID-19 patients,140 experiential learning 
without physical presence by supervised telephone or 
video consultations, and the integration of online students 
into patient encounters. Active learning methods of 
teaching, such as case-based, team-based, and problem-
based learning, were attempted online. Synchronous 
online sessions used several tactics to ensure ongoing 
learner engagement, such as break-out rooms for small 
group work, a chat function while videoconferencing, 
virtual whiteboards, and games.

In addition to multiple reports on the challenges of 
using online teaching, the scoping review involved many 
articles on in situ and laboratory-based simulation 
projects.141,142 Simulation-based stress testing of clinical 
systems was used to inform management guidelines 
for COVID-19 in the USA.143 The Alberta Health 
Service144 provided simulation training to approximately 
30 000 health-care workers across Alberta. Yale School of 
Medicine (New Haven, CT, USA)145 developed a novel 
curriculum converting high-fidelity, mannequin-based 
simulation into a fully online virtual telesimulation 
format. As part of a renewed commitment to improving 
health-professional education, Massachusetts General 
Hospital (Boston, MA, USA)146 announced a new 
simulation facility for comprehensive training of health 
professionals in hospital functions. Some surgical 
training programmes reported online procedural skill 
development (eg, knot tying, suturing, and microsurgical 
skills).147–149 Most of the simulation training involved 
multidisciplinary teams. A collaborative curriculum to 
teach point-of-care ultrasound involved 15 different 
institutions and a rotating group of 30 instructors to teach 
synchronous skill-development sessions.150

A technology integration framework has been proposed 
to evaluate online learning programmes. The framework 
is called PICRAT, which refers to both the methods of 
learner engagement (passive, interactive or creative) and 
the use of technology by the teacher (replaces, amplifies, 
or transforms the in-person learning experience).151 This 
comprehensive framework was used to rate reports of 
online learning developments in postgraduate medical 
education in response to the COVID-19 pandemic. A 
systematic review revealed strong preferences of students 
for online instruction and a preponderance of reports 
from the specialisation of emergency medicine.152

Innovations include the development of online 
communities of practice for trainee wellness and learning 

or improving skills via social media platforms. Virtual 
cafés have become venues for discussions about 
educational, clinical, and wellbeing topics.153 A rigorous 
iterative process was used in the development and 
deployment of a practical, digital learning system for 
handling the effects of COVID-19 on mental health.154 
Although it is too early to ascertain the effects of the diverse 
adaptive strategies of education that the COVID-19 
pandemic caused, there are already some initial evaluations 
of student perceptions of online learning that show 
generally positive responses. However, so-called Zoom 
fatigue (watching a computer screen for extended periods 
of time without human interaction), insufficient 
engagement, and concerns about the effectiveness of 
online learning are all issues that will require long-term 
assessment by teaching staff.

Career pathways
The COVID-19 pandemic prompted the early graduation 
of many medical and nursing students worldwide to meet 
clinical demands, thus increasing the number of staff 
entering into professional practice.155,156 Other than this 
short-term change, there are few reports that explicitly 
focus on the effects of the pandemic on the career 
pathways of graduates, as such effects will probably take 
several years to happen. The extensive virtual training 
during COVID-19 will probably have a differential effect 
on medical students and junior doctors. Deficits in 
professional identity formation and competencies related 
to virtual training will probably be evident in the next few 
years. Recommendations have been made to make use of 
the increase in virtual education to maximise career 
advancement for postgraduate trainees.157

Health-professional education after the 
COVID-19 pandemic
COVID-19 presented an unexpected opportunity to 
increase innovation in higher education systems (eg, 
universities and accrediting organisations), health-care 
systems, and the interaction between these systems. As 
well as the short-term disruptions the COVID-19 pandemic 
caused, it is likely to have societal consequences with long-
term effects. These consequences will take some time to 
understand, but institutions can use the energy and 
passion of individuals and communities as a result of the 
pandemic to rectify structural deficits and overcome 
limitations that the pandemic revealed. Institutions should 
not merely adapt to a new normal way of training, but 
proactively establish an improved normal way of training. 
The first part of this would be to develop novel ways of 
conceptualising models that could change health-
professional education after the COVID-19 pandemic.

A conceptual framework
The transformation imperative in higher education is 
led by two inter-related concepts that the COVID-19 
pandemic has encouraged: the development of new 
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educational technologies based on improvements in the 
cognitive sciences and the unprecedented amount of 
change in health-care systems because of increased 
technological and organisational complexity. The 
amount of change in health-care systems happens more 
quickly than conventional instructional processes can 
teach. During the time a student is in an educational 
institution, existing jobs are being disrupted and new 
jobs are being created, so it is impossible for new 
graduates to completely learn all competencies required 
in the workplace. Therefore, initial teaching is not 
sufficient to ensure successful ability, either in 
professional proficiency or personal wellbeing. 
Furthermore, new educational technologies make it 
possible to increase competency development to include 
more than traditional, formal, full-time teaching. As a 
result, the previously separate life stages of learning and 
work become connected. These two concepts of change 
require higher education to use the so-called education 
for life model that has implications for both instructional 
and institutional design.

Education for life encompasses three parts (figure 1). 
The first is learning throughout life, which refers to 
education that lasts for a lifetime rather than a specific 
timeframe. Traditional educational models separate the 
life course into stages for learning, work, and retirement. 
Closed educational systems that distribute most of the 
content and costs at the beginning of the education 
process should be improved and eventually superseded 
by open systems that are designed to meet the constant 
needs for new competencies throughout the careers of 
health professionals.

Learning to promote and restore healthy lives
The second part of education for life refers to the 
substantive content of the education of health 
professionals, which focuses on developing compe
tencies to preserve and improve the lives and wellbeing 
of individuals, families, and communities. In other 
words, it is education that aims to help other individuals 

via the technical expertise and service ethics of health 
professionals.

Learning to live one’s own life
Part of education should enable students to preserve their 
sense of purpose and mental wellbeing. This part involves 
learning to balance work life and life in areas other than 
work, as well as learning to cope with stress and adversity. 
Preventing occupational burnout, however, is not only a 
matter of developing these individual capabilities but of 
learning how to change the organisation of work to 
support the wellbeing of all team members while 
supporting equity among the different categories of the 
health-care workforce. Due to increasing workloads, 
adequate staffing is essential to manage stress and 
pressure that can negatively affect wellbeing.158, 159

Health-professional educational institutions should 
overcome challenges and use opportunities from tech
nological innovations and health system disruptions to 
effectively implement the three parts of education for life.

Technology and global outreach
The effects of the COVID-19 pandemic have been most 
clear in the widespread use of information technology-
facilitated education, which offers a common platform 
for the other two teaching innovations, competency-
based education and interprofessional education. The 
same information technology innovations that are 
changing education are also being used in health care, 
and therefore lead to changes in the workplaces students 
will join after they graduate. To succeed in the workplace, 
health professionals will have to be conversant with the 
uses and limitations of these technological innovations, 
including telemedicine and artificial intelligence. 
Information technology is both a pedagogical tool and an 
increasingly important area of substantive competency 
for health professionals.

Education was one of the few areas of society that did 
not have a technological revolution during the 
20th century, unlike health care. The start of the 
technological revolution in education might have 
happened in the 10 years after the publication of the 
Lancet Commission. Although the Commission 
highlighted the promise of information technology, it 
could not have anticipated the speed, scope, breadth, 
and depth of innovation. Soon after its introduction in 
2008, the New York Times declared 2012 the year of the 
massive open online course. Since 2012, there have 
been many new approaches to education based on 
development in information technology, including 
artificial intelligence, augmented reality, mixed reality, 
and simulation. Information technology in health care 
and health-professional education has changed from a 
desktop computer to hand-held devices and from 
classrooms to direct patient care. The COVID-19 
pandemic substantially increased the need for these 
pre-existing technological developments.

Figure 1: An adaptive response to disruption of the education of health 
professionals
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Many adaptations to the COVID-19 pandemic based on 
online technologies were short-term accommodations 
that were not high-quality enough for a long-term trans
formation of health-professional education. Distinguish
ing between hybrid and blended models of online 
teaching helps to clarify this point. In hybrid courses, the 
same material is delivered in person or remotely, 
depending on the circumstances of different groups of 
students. For example, during the pandemic, students 
who had pre-existing health conditions, had tested 
positive for COVID-19, were in quarantine, or had travel 
restrictions had to attend classes online while other 
students were in the classroom. By contrast, blended 
instruction combines in-person and online methods 
based on the pedagogical requirements of different 
types of educational material. For example, the 2010 
Lancet Commission distinguished between three types of 
learning: informative, formative, and transformative 
(appendix p 59).1 The combination of online and in-
person teaching varies for each type. For informative 
learning to obtain factual knowledge, high-quality online 
platforms can replace traditional in-person lectures.160 As 
educational processes change to include formative and 
transformative learning, the need for team-based and 
immersive in-person teaching formats increases. Rather 
than being separated based on their circumstances, all 
students benefit from the optimal blend of pedagogical 
approaches.

Artificial intelligence also has potential to improve 
health-professional education. As the applications of 
artificial intelligence develop, they might reduce costs 
and improve standardisation in both education and 
health care. For example, artificial intelligence can power 
algorithms to assist with differential diagnoses, and 
machine learning tools can validate diagnoses, read 
x-rays, and examine pathology specimens.161 These 
abilities provide the opportunity to adjust educational 
competencies to increase free space and time for the 
patient–provider interaction. Paradoxically—and optimis
tically—integration of artificial intelligence tools into the 
daily practice of medicine can be adapted to increase 
humane and compassionate care. In education, new 
technologies will provide the necessary platforms to 
implement the three parts of so-called education for life 
in practice.

The disruption of traditional methods of education by 
the increase of applications of information technology 
has been so large that it could be the start of a new 
generation of reforms in the education of health 
professionals. The three generations of reforms identified 
by the 2010 Lancet Commission (science-based, problem-
based, and systems-based) were all launched during the 
Flexner century. This new generation of reforms is 
encouraged by technological innovations that exploit 
developments in learning and teaching, and will improve 
upon the accomplishments of the previous three 
generations of reform.

A new set of competencies
The unprecedented changes in the health-care systems 
that graduates of educational institutions will operate in 
require a renewed perspective on the competencies these 
graduates should develop as important outcomes of the 
teaching and learning process. These competencies can 
be categorised into three groups: foundational 
competencies, specialised competencies, and integrative 
competencies (figure 2). Foundational competencies 
involve establishing a comprehensive knowledge of 
theories, concepts, and facts that are widely accepted by 
the scientific community and that form the basis for 
professional practice. Specialised competencies refer to 
the knowledge and skills required for the practice 
of different professions or specialisations. Integrative 
competencies refer to complex capabilities, such as critical 
thinking, numeracy, creativity, innovation, communication 
proficiency (including intercultural communication), 
teamwork, emotional intelligence, ethical deliberation, 
and social responsibility. For health-care systems in which 
innovation will disrupt the ways of practice learned 
during initial teaching, developing metacompetence (the 
competence to develop new competencies) is essential.162

The disruption of education and health care caused by 
COVID-19 happened alongside the emergence of many 
new competencies that should be part of the armamen
tarium of health professionals. These competencies 
include capabilities in multiple emerging fields,163 such as 
information technology, telemedicine, situational leader
ship, collaboration across traditional boundaries (bound
aries between each profession within and outside health 
care), creation of academic–community partnerships, and 
advocacy based on an understanding of the social 
determinants of health. Health professionals do not have 
to become experts in each of these areas, but they should 
develop the competencies required to increase the scope 
of interprofessional practice. Traditionally, most inter-
professional education programmes focused on collab
oration between the different clinical professions engaged 
in direct patient care.

Figure 2: Framework of health-care professional competencies
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One way to increase the scope of interprofessional 
practice includes population health professionals who 
work in community settings and public health organ
isations. The COVID-19 pandemic has highlighted the 
need for collaboration between clinical and population 
health professionals. The scope of collaboration should 
also include non-health professionals who work in the 
health-care system, such as computer scientists, engineers, 
and data scientists, and other jobs in areas such as artificial 
intelligence. As health-care systems become increasingly 
complex, they become substantial employers of 
professionals who can provide necessary legal, financial, 
and managerial expertise. New technologies, particularly 
in information technology, have increased the number of 
people with expertise in areas other than health care 
working in health care due to the complexity of health-care 
systems (particularly in the USA), and who should 
therefore learn to work alongside medical staff.

Environmental sustainability is another area of 
expertise that health-care organisations should use to 
adequately meet their social responsibility. In this 
context, traditional hierarchies in which clinical 
professionals are at the apex of health-care organisations 
should be replaced by a network of diverse expertise that 
is essential for these organisations to succeed.

Educational institutions should broaden traditional 
approaches to interprofessional education to include 
students in professions other than health care. Further
more, students in health professions should develop an 
understanding of emerging health-care-related profes
sions and different professional perspectives on health-
care topics.

In 2019, the UK National Health Service (NHS)164 did an 
independent review on how technology and technology-
related developments will affect health professionals and 
their training in the next 20 years. As technology augments 
the work of health professionals, future health care will 
require extensive retraining of the clinical workforce and 
purposeful integration of data scientists, engineers, 
computer scientists, and others in cross-disciplinary 
training activities. In the next 20 years, 90% of NHS jobs 
will probably require some digital proficiency.164 The 
independent review recommends creating a culture of 
learning and innovation within the NHS and introducing 
industry exchange networks to enhance collaborative 
partnerships and the development of technical specialists 
to work in health-care settings.

Competencies will continue to develop as technological 
innovation disrupts existing jobs and creates new jobs. 
The first part of the education for life model will need to 
constantly update practitioner skills regarding these 
emerging requirements that are essential for successful 
clinical and public health practice in the future. The 
reliable and valid assessments of these competencies 
should also continue to be developed and assessed.

Other than technological competencies, it will also be 
necessary to develop new ways of defining, developing, 

and assessing integrative competencies associated 
with the third part of education for life (figure 1). The 
COVID-19 pandemic has shown the need to improve 
adaptive strategies, including self-care to prevent 
occupational burnout, the ability to cope with uncertainty, 
and the capacity to anticipate, prepare for, and respond to 
adversity. These individual competencies should be 
developed through institutional solutions, such as 
wellness initiatives and increased workplace amenities 
(eg, child care), to reduce the organisational stressors 
leading to personnel burnout and turnover. If these 
competencies are not developed, health-care systems are 
likely to have to overcome a paradoxical issue; at a time 
when the pandemic has increased public recognition and 
appreciation of health professionals (leading to large 
numbers of applications to health-professional education 
in many countries, such as the UK and the USA), 
occupational distress is causing current professionals to 
leave the health-care workforce. These professionals 
leaving could exacerbate existing shortages and other 
labour market imbalances, such as the maldistribution of 
the existing workforce, in health care.

Integrative competencies that are associated with 
transformative learning, which refers to the development of 
leadership capabilities that allow health professionals to 
make change happen both within the workplace and in 
other areas, should be developed. Part of these leadership 
capabilities is dispelling unscientific misinformation, which 
has increased during the COVID-19 pandemic. Health 
professionals are having to curate the substantial amount of 
information that is widely available.165 In addition to 
traditional ways of communication with patients and 
populations, health professionals need to be increasingly 
engaged and proficient on social media platforms.

The COVID-19 pandemic has also revealed and 
increased inequalities in health and access to health care, 
so health professionals should know how to influence 
social determinants of health. Health professionals 
should understand both the technical content and social 
context of their practice.

Health equity and social justice
The focus on competencies recommended by the 2010 
Lancet Commission, and many other papers, is a 
fundamental change in the way educational institutions 
conceptualise and assess the quality of their programmes, 
from inputs (eg, the number of credits for a specific course) 
or intermediate results (eg, examination grades) to 
outcomes (eg, a comprehensive set of competencies). 
Accountability for improved quality of training via 
improved outcomes is integral to the value that 
educational institutions provide to the societies of which 
they are part. For this value to be realised, these 
institutions should increase access to high-quality 
training. If access is not increased, education can 
reproduce social inequality instead of encouraging 
upward social mobility.
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Technological innovation can improve health equity and 
social justice. For example, at the Khan Academy, high-
quality courses can be done online from anywhere in the 
world by anyone with an internet connection. The Khan 
Academy aims to remove inequalities in access to 
education worldwide for both students and teachers. The 
ability of information technology to improve global health 
equity is seen in open access medical education platforms, 
such as DigitalMEdIC from Stanford University (Stanford, 
CA, USA), Free Open Access Medical Education,97 
NextGenU, and ScholarRx Consortium, which collate and 
curate free or low-cost online educational resources and 
provide them to all interested health professionals.

Previous attempts to improve equity in health-
professional education have used online platforms to 
access students in low-income and middle-income 
countries. The People’s Open Access Education Initiative 
in 2008 and OxPal MedLink166 in 2011 are examples of 
this process. The Global Medical Education Collabo
rative,167 established during the COVID-19 pandemic, is 
an innovation that is being used in 12 countries and 
20 medical schools in Asia and Africa, in which staff 
from Oxford University (Oxford, UK) and Harvard 
Medical School (Boston, MA, USA) use collaborative 
case-based learning as the primary teaching method.

Increasing access to high-quality education should 
always be an aim of professional education, but requires 
further emphasis now the COVID-19 pandemic has 
revealed and increased pre-existing inequities. Social 

justice is part of both the institutional and instructional 
aspects of educational strategy; it should be a main 
component of the commitment to equitable access while 
representing an integrative competency that contributes 
to a successful professional career.

Increasing collaboration in health care and 
education
In addition to the positive effects of information technology 
on the teaching aspect of health-professional education, it 
can enable institutional innovations. For example, the 2010 
Lancet Commission recommended global collaborative 
consortia be created, although few emerged in the 10 years 
after publication. Information technology can now use the 
integration of these consortia with other institutional 
solutions to encourage global equity. The COVID-19 
pandemic showed the increasing interdependence of 
health risks. If the realisation of this interdependence is 
used in a positive way, it can increase the speed of the 
search for global solutions to health-care disparities and 
shortages of health-care workers, including the 
development of a competent health-care workforce via 
shared, globally available educational resources. The 
opportunity to educate individuals from all traditional 
geographical and professional groups allows for a more 
equitable diversity of students, teachers, and perspectives.

The Lancet Commission introduced the concept of 
transprofessional education to refer to training that 
includes the full spectrum of professional and 

For DigitalMEdIC see https://
digitalmedic.stanford.edu

For ScholarRx Consortium see 
https://scholarrx.com

For the People’s Open Access 
Education Initiative see https://
peoples-uni.org

Panel 3: Recommendations

Use education for life as a principle for health-professional 
education:
•	 Learning throughout life to maintain professional excellence 

in the constantly developing environment of scientific 
discovery, technological improvement, and environmental 
and social change

•	 Learning to promote and restore health and to improve the 
lives and wellbeing of individuals, families, and 
communities

•	 Individuals learning to successfully live their own lives, to 
balance work and other activities, and to preserve a sense of 
purpose, service, and mental vitality

Use competency-based education in new areas including:
•	 Information technology and big data interpretation
•	 Artificial intelligence and machine learning in health-care 

decision making
•	 Telemedicine uses and limitations
•	 Social determinants of health and health equity
•	 Climate change and health; One Health; and planetary 

health
•	 Communication using social media to increase evidence-

based understanding and to counter health misinformation
•	 Ethical dilemmas about new technology, such as genetic 

engineering

•	 Teamwork and leadership for excellence in clinical care and 
progress in population health; aiming to improve health, 
improve the experience of care for a patient, and increase 
efficiency

•	 Interprofessional collaboration, including population health; 
practitioners and non-health professionals working 
collaboratively in health-care organisations, aiming to 
improve institutional and system-wide processes

Use learning technology to make health professional 
education effective, efficient, and inclusive; to encourage 
transprofessional collaboration at clinical, institutional, and 
systems levels; and to make the education of health-care 
professionals resilient to future pandemics, any similar 
disruption, and the changing needs of society:
•	 Innovate on blended educational models
•	 Increase institution-to-institution global education networks 

and consortia
•	 Develop enhanced robotics and simulation training
•	 Implement experiential learning in multiple professions and 

areas of expertise
•	 Prepare staff for success in a technology-dependent learning 

environment
•	 Rigorously assess educational interventions to improve 

learning and teaching

https://digitalmedic.stanford.edu
https://scholarrx.com
https://peoples-uni.org
https://digitalmedic.stanford.edu
https://digitalmedic.stanford.edu
https://scholarrx.com
https://peoples-uni.org
https://peoples-uni.org
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non-professional health-care workers (eg, technicians 
and community health-care workers). Our literature 
review done before COVID-19 revealed few examples of 
programmes focused on this broad scope of collaborative 
education. This omission is paradoxical alongside the 
increased recognition of the importance of health-care 
workers, especially community health-care workers, 
and the multiple examples of national programmes that 
recognise their contributions in countries such as  
Bangladesh, Pakistan, Rwanda, and Ethiopia that rely 
on well trained and supervised community health-care 
workers who are provided with career opportunities in 
low-income countries to practise with support from 
experienced professionals. Properly connected 
community health-care workers are both efficient and 
important in encouraging health equity. The new 
generation of reforms as a result of the COVID-19 
pandemic should include transprofessional education 
to help overcome the individualism affecting the health-
care workforce and encourage inclusive teamwork. This 
would improve professional identities by encouraging 
development from uniprofessional to interprofessional 
identities. In this Health Policy, we make three 
recommendations for the future of health-professional 
education (panel 3).

The growth of information technology applications to 
increase competency-based and transprofessional 
education, the development of collaborative networks with 
global connectivity, and a new professionalism based on 
social responsibility are all ways to establish an improved 
normal way of training after the COVID-19 pandemic 
using the education for life model. The education of health 
professionals should improve to become a humane and 
effective way of creating students who are prepared, for 
their entire career and at every age, to meet the changing 
health-care needs of individuals and populations. Health 
professionals should also be able to work in teams, take 
advantage of developing technologies, and remediate the 
social factors that affect access to health care for many 
individuals.

The origin of the COVID-19 pandemic as a zoonotic 
disease and its substantial global effects show the need to 
overcome the separation between human, animal, and 
planetary health. There is a consensus that the world will 
face another pandemic in the future. Our ability to 
overcome another pandemic is dependent on how 
quickly society can implement successful strategies for 
education and health. If we can establish adaptive and 
resilient health-care systems that are operated with 
excellent health-professional education, we will be able to 
protect and promote all aspects of wellbeing during and 
between future pandemics.
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