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ABSTRACT

The complex public health challenges posed by COVID-19 pandemic provide a great opportunity to reflect and identify
improvements to pandemic response practices, policies, and curricula. The public health developmental and resourcing
divide can clearly be seen from the identification of the pandemic through to the crisis management stage and post-crisis
ongoing management. Strengthening of extant public health curriculum components especially the often-overlooked
components is needed to ‘future-proof” the public health teaching programs. Alternative approaches in delivering public
health curricula, including expansion of commonly used approaches and collaboration with non-conventional
disciplines in inter-professional learning, would support the pandemic preparedness in the increasingly interconnected

world.
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1. INTRODUCTION

Just as in the previous pandemics in history, COVID-
19 control measures are a combination of basic medical
sciences, clinical sciences, and public health [1]. The role
of public health in COVID-19 control measures is highly
complex and far-reaching due to the unique context of the
21st century. Issues such as globalisation, geopolitics,
economics to government political systems greatly
compound what initially seemed like just another novel
infectious disease [2]. Factors such as conspiracy theories
and the impact on and of the “digital nomad” generation
further complicate the public health approaches to
controlling and managing the pandemic [3],[4]. Health
literacy about the pandemic is insufficient to protect
against transmission, as indicated by social infections
among clinicians [5]. This paper reflects on these public
health challenges in relation to evidence-based public
health measures, and proposes key features in public
health curricula which may better prepare the public
health workforce for future pandemics.

2. IDENTIFICATION OF THE PANDEMIC

identification of COVID-19 pandemic initially
followed the familiar steps of outbreak investigation from
unusual case series reporting to case definition and a
chain of steps including some mis-steps [6]. The ongoing
mutations of the SARS-CoV-2 combined with global

travels have been creating subsequent waves with
improved knowledge on how to manage them at each
wave [7]. However, the pandemic also reveals,
perpetuates, and accentuates the divide of evidence-based
practice capacity across the globe. More developed
countries are able to quickly identify the genomic nature
of the virus in each wave and thus obtain a better
understanding of the spread. Meanwhile, less developed
countries have had to build their containment strategies
based on incomplete knowledge which makes their task
doubly difficult with the limited resources they have.
Limited knowledge about the causative agent of a
pandemic necessitates skilful adaptation of what is
already known, often in a different context, to the local
context. This step is standard in evidence-based practice
[8], yet often overlooked especially in less developed
countries where direct adoption of protocols from
developed countries prevails [9],[10].

3. CRISIS MANAGEMENT

Outbreak management in the crisis stage requires two
equally strong measures to treat the victims and prevent
the spread: preventative measures led by public health
professionals and treatment development led by
clinicians and scientists. Evidence-based preventative
measures for COVID-19 demonstrate the contemporary
challenges of public health in the 21st century. Case
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investigations and contact tracing are key steps in
pandemic containment [11], and COVID-19 starkly
accentuates the divide between countries (and indeed,
parts of the same country) with stronger and weaker
preparedness. Government policies and public health
orders must tread the very fine balance among various
interests [12], often in volatile, uncertain, complex and
ambiguous (VUCA) situations where scientific evidence
is still being built [13]. Questions about indications for
different types of masks, the safe physical distance, and
different levels of public restrictions require extensive
readings and critical appraisal of ever-changing evidence
landscape. Even practices which are considered
evidence-based such as environmental deep cleaning
must continually be re-evaluated and perhaps changed or
dropped [14]. This challenge to evidence-based policy-
making is unprecedented, and again creates a divide
between countries with much better equipped public
health workforce and those which are less prepared and
less resourced.

Behavioural change is at the heart of COVID-19
public health messaging, yet the challenges are
enormous. The primacy of internet and social media
influences on the “digital nomad” generation is in
contrast to the prominence of community leaders from
past generations [4]. The role of misinformation reaches
an unprecedented extent under COVID-19 both in its
global reach and impact on people’ health beliefs and
behaviours [15]. Evidence-based information provision
from government and professional authorities is also
hampered by other factors. First, the previously
mentioned ever-changing nature of scientific evidence
requires continuous vigilance and quick information
updates. The speed with which new evidence is published
and public health messages are revised is often
incommensurate with the rate of information distribution
and access by the public [16]. By the time certain pieces
of information becomes widespread, the state of evidence
may have changed, and the process of unlearning and re-
learning could be dizzying for health professionals, let
alone the general public. Second, rampant conspiracy
theories indicate the low level of trust from the peoples
to the authorities [3]. Combined with the various stressors
from the pandemic, from heavy clinical workload to
repercussions from community restrictions, it is
understandable that behavioural changes needed for
containment and preventative measures are elusive. An
anthropological approach to developing strategies for
behavioural change may help [17]; yet medical
anthropology is often given low priority in general health
professional curricula.

Physical distancing and community restrictions are
some other hallmarks of COVID-19 pandemic
containment measures. While these measures have a
sound scientific basis and evidence of effectiveness, they
are fraught with non-medical implications [12]. The
economic repercussions, in particular, have led to many
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protests demanding less restrictions which, in
combination with overall frustrations, often led to
violence. The COVID-19 pandemic has demonstrated the
importance of the economics of pandemic containment
measures, which is an aspect which is rarely (if at all)
discussed in many basic lectures on outbreak
management and pandemic preparedness for health
professional students.

In the treatment arm, the importance of research skills
training for evidence-based practice by clinicians is well-
known [18]. However, less is discussed about the fact that
research skills and evidence-based medicine training in
medical schools are often fractionated. In many medical
schools these topics are delivered by public health
academics while research (bio)ethics are often delivered
in conjunction with legal aspects of medicine [19]. The
silos of Population Health, Clinical Medicine, Bioethics
and Medico-Legal may hamper effective translation of
public health research skills to clinical applications,
which could be deleterious in managing complex
challenges [10]. Public health, clinicians, bioethicists and
medicolegal academics who teach research skills in
medicine need to collaborate to ensure the students are
prepared for clinical research and evidence-based
practice. This collaboration is particularly important as
various ethical concerns have been raised in relation to
research ethics and methodology for COVID-19
treatments [20].

Issues surrounding SARS-CoV-2 vaccines may
illustrate the convergence of the abovementioned
challenges. The vaccines, which have been developed in
record times [21], have both saved lives and created
extreme controversies from social justice [22] to anti-
vaccination movements [23]. Countries had to make
crucial decisions on vaccination strategies from choice of
vaccines to effective roll-out while safety and efficacy
were still very limited, and the full extent of knowledge
is still years ahead in the making. When Astra-Zeneca
vaccine was linked to incidents of blood clots [24],
decisions on its use in each country need to be based on
comparative risks between the risk of blood clotting and
the risk of severe COVID-19. Yet, many less developed
countries do not have a baseline data on blood clots
incidence in various patient populations especially when
post-mortem examination is not routinely done. This lack
of baseline data leave these countries with the challenge
of extrapolating data from other countries which may
have stark differences in various aspects from ethnicity
to epidemiology and health services availability, which
render  ‘apple-to-apple’  comparison  practically
impossible. Meanwhile, alternative vaccines have been
developed although some have generated heavy
criticisms on the basis of questionable premise and/or
protocol [25].
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4. ONGOING MANAGEMENT

The COVID-19 pandemic has sent a clear message
about the importance of interprofessional learning and
collaboration in health. COVID-19 has expanded the
need for this collaboration well beyond the commonly
involved health professions to include laboratory-based
scientists,  economists, cultural  anthropologists,
politicians and decision-makers — to name but a few [26].
Every profession in a wide range of expertise holds a
piece of the solution and each piece of knowledge needs
to be utilised in light of other pieces. Public health
professionals, by virtue of their broad base and inherently
multi-disciplinary nature, are well-placed to advocate for
this inter-professional collaboration. Interprofessional
competencies may need to be expanded based on the
lessons learned under the COVID-19 pandemic [27].

Public health curricula and systems also need to be
strengthened to ‘future-proof” public health professionals
against other pandemics. The siloed approach to various
sub-disciplines in public health such as Epidemiology,
Health Promotion, Environmental Health and so on needs
to be balanced with the training of generalist public
health professionals. The basic building blocks of health
economics, digital information management, ethics,
global health, human behaviours including medical
anthropology, and clinical aspects of public health topics
need to be introduced to all students of public health. This
generalist approach to public health workforce
development is particularly important in settings with
limited human resources in public health. Training on
evidence-based practice needs to be extended beyond
frontline service delivery to include evidence-based
policy-making and advocacy.

5. CONCLUSION

The COVID-19 pandemic has revealed the
complexity of pandemic management and the role of
public health which is inseparable from those of other
disciplines. There is ample room for improvement for
public health curricula to better prepare for future
challenges.
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