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1. Introduction

The coronavirus disease 2019 (COVID-19), caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), has swept
the globe as a pandemic [1]. As of 1 April 2021, there were about
129.5 million confirmed cases of COVID-19, and 2.8 million deaths
attributable to COVID-19 [2]. While some countries have sup-
pressed COVID-19, most governments worldwide are still mobiliz-
ing available resources to contain the spread of SARS-CoV-2 in
communities, facilitate COVID-19 treatments in hospitals, expand
COVID-19 vaccination, and accelerate drug and vaccine develop-
ment [3].

COVID-19 and non-communicable diseases (NCDs) are closely
interconnected. Underlying chronic conditions such as cardiovas-
cular disease (CVD) and diabetes are predictors for severe illness
and death from COVID-19 [4,5]. Accumulating evidence shows that
certain types of acute damage to multiple organs in patients with
COVID-19 may persist after hospital discharge [6]. In addition,
containment and mitigation measures for COVID-19, such as home
containment, social distancing, and travel restrictions, make it
difficult for patients to access routine diagnosis and treatment
services for NCDs. Such diseases can have lasting and even fatal
consequences if acute services cannot be provided in a timely
manner, such as dialysis for diabetic kidney disease, surgical
procedures for coronary heart disease, and chemotherapy for acute
myeloid leukemia. Although the current global focus is on combat-
ing the acute health threat of COVID-19, the ramifications of the
pandemic in relation to the global burden of NCDs still need to
be systematically assessed.

2. Link between COVID-19 and NCDs

Through the causative agent SARS-CoV-2, COVID-19 spreads
quickly in a community and overwhelms the healthcare system if
left uncontrolled. COVID-19 differs from major NCDs in that it
has a clear cause, rapid transmission, and a lack of effective treat-
ments. However, as the pandemic is prolonged, researchers are
gaining a deepened understanding of the multifaceted link
between COVID-19 and NCDs (Table 1). First, pathophysiological
pathways and mechanisms in disease development and progres-
sion are shared between COVID-19 and NCDs. Although all popula-
tions are generally vulnerable to SARS-CoV-2 infection, individuals
with preexisting chronic conditions such as cancer, CVD, diabetes,
and chronic obstructive pulmonary disease are more likely to have
severe symptoms and fatal outcomes from COVID-19, as demon-
strated by evidence frommultiple populations [7]. Preexisting con-
ditions may contribute to adverse outcomes of COVID-19 through
mechanisms such as chronic inflammation and elevated expres-
sion of SARS-CoV-2 receptor (i.e., angiotensin-converting
enzyme-2) in certain organs [8]. Furthermore, direct damage by
SARS-CoV-2 to major organs (e.g., cardiac injury, arrhythmia, septic
shock, acute kidney injury, and multi-organ failure [9]) may wor-
sen preexisting conditions. In addition, there have been concerns
over potential interactions between medications for NCDs such
as angiotensin-converting enzyme inhibitors and COVID-19
progression [5]. COVID-19 can also leave patients with sustained
negative health effects even after recovery. Some of the acute
damage from COVID-19 can progress into long-lasting chronic
conditions, such as respiratory function decline and cardiomyopa-
thy [6]. Long-term follow-ups are thus essential in order to observe
chronic conditions among COVID-19 survivors.

Second, COVID-19 infections and major NCDs are linked by
common risk factors such as advanced age, male sex, certain eth-
nicities or races, obesity, smoking, and poverty [7,10,11]. On the
one hand, these conventional risk factors for NCDs impose barriers
against effective measures to prevent COVID-19, such as the use of
personal protective equipment, social distancing, and personal
hygiene [12]; on the other hand, some of these risk factors, such
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Table 1
Connections between COVID-19 and NCDs and lessons from COVID-19 for NCDs.

Connections between COVID-19 and
NCDs

Lessons from COVID-19 for NCDs

� Major NCDs increase likelihood
of severe or fatal outcomes of
COVID-19

� COVID-19 induces conditions
that are likely to become NCDs

� NCDs and COVID-19 share com-
mon risk factors that reinforce
adverse health effects

� NCDs and COVID-19 are driven
by common upstream determi-
nants and compete for resources

� Like COVID-19, NCDs exert
immense consequences but
chronically

� The approach for NCDs should
target overarching systemic
forces and environmental drivers
such as socioeconomic inequity
and inaccessible health system

� Efforts for NCDs need to incorpo-
rate multi-pronged preventive
and treatment measures

� In addition to evidence-based
practices, the precautionary prin-
ciple should be proactively fol-
lowed in certain scenarios for
NCDs to minimize future adverse
consequences

� Health for all requests a vision for
planetary health instead of a
restrictive perspective of NCDs
and/or infectious diseases
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as advanced age, male sex, and obesity, lead to adverse outcomes
in individuals with COVID-19 [7,10,13]. Containment and mitiga-
tion measures for COVID-19, including home containment, social
distancing, and travel restrictions, can contribute to unhealthy life-
styles and risk behaviors such as a low-quality diet, smoking,
excessive alcohol drinking, and physical inactivity [14], which pre-
dispose individuals to the risk and development of NCDs [15]. Such
impacts can be particularly relevant since COVID-19 is unlikely to
disappear and strict preventive measures will not be lifted in the
short run.

Third, COVID-19 and NCDs are both influenced by major
upstream determinants that range from policies and governance,
health systems, economic development, social equity, education,
and food security, to environmental changes. NCDs have long been
framed as the products of these systemic forces that shape individ-
ual-level risk factors, and the upstream determinants have been
conventionally regarded as the ultimate targets in addressing the
global burden of NCDs [16]. Similar narratives have been proposed
for COVID-19 [17,18]; there has also been a call for an integrated
whole-system approach that recognizes the syndemic of COVID-
19 and NCDs [19]. The continuing COVID-19 pandemic will rein-
force the influence of these systemic determinants on NCDs. To
date, COVID-19 has substantially disrupted health systems,
induced economic recession, constrained societal integration, and
even caused political instability in some countries, all of which
tend to weaken current and future NCD efforts. In a World Health
Organization (WHO) rapid assessment survey, 75% of countries
reported disruptions to NCD services, and the magnitude of the
disruptions corresponded to the transmission phases of the pan-
demic in different countries [20]. The competing resource mobi-
lization for COVID-19 puts a strain on political will and financing
for sustainable actions for NCDs, which particularly threatens the
condition of NCDs in low-resource settings. Setbacks in social
and economic developments, such as social instability, unemploy-
ment, and food insecurity, may even reverse prior progress that has
been made against NCDs.
3. Lessons learnt from COVID-19 for NCDs thus far

The ongoing global efforts to combat COVID-19 form one of the
largest and most comprehensive public health movements in
human history. There are contrasting COVID-19 situations in
900
different countries and regions: 19 countries or regions have
achieved the suppression of COVID-19, while 11 countries are still
experiencing high levels of transmission, including high-income
countries such as the United States [3]. In addition, a few European
countries and the United States are facing a potential new wave of
COVID-19 [2]. As well as providing references for work in other
infectious diseases, some of these experiences are good lessons
for addressing the chronic pandemic of NCDs worldwide, which
continues to constitute a dominant burden of disease [21].

First of all, governments around the world should recognize
that NCDs are imposing enduring and profound adverse health
and non-health effects (Table 1). Although such effects are less
imminent, the magnitude of the effects of NCDs far outweighs that
of the COVID-19 pandemic, since NCDs account for three quarters
of global deaths. Like COVID-19, NCDs cause disruptions to society
and the economy; their effects can stretch beyond the health sys-
tem to the labor market, social equity, and community stability
[22]. In the COVID-19 pandemic era and beyond, the prevention
and control of NCDs still need to be strengthened in national
policies and governance. A sole focus on infectious diseases will
divert due attention from the larger picture of the global burden
of diseases.

Second, NCDs cannot be addressed without an approach that
targets upstream systemic forces and environmental drivers. While
most countries are still overwhelmed by COVID-19, the countries
that have done well in handling the pandemic have mostly shown
strong political will, wide social mobilization, and integrated col-
lective actions that target both the whole population and high-risk
groups. These countries are addressing some of the upstream
determinants of the spread of COVID-19 through measures such
as community support for lockdowns and social containment,
national and local infection surveillance and reminder systems,
concerted multi-sectoral activities for rapid detection and contact
tracing, quick installation of temporary shelter hospitals and com-
munal isolation facilities, and free timely treatments for COVID-19
in the health system [23–25]. In contrast, sources of failure can
range from political inertia, social inequality, disinformation, and
distrust of experts, to a lack of preparedness [3]. Given the similar
political, social, and economic implications of NCDs, some of the
measures aiming at wider determinants of health in the context
of COVD-19 are transferable to the arena of NCDs, and should be
highly regarded as future guidance for activities targeting NCDs.

Third, effective and cost-effective preventive measures should
continue to be prioritized in addition to treatments for NCDs. Like
the control of COVID-19, the control of NCDs requires tiered, multi-
pronged strategies that encompass both effective prevention and
treatments. Preventive measures deserve particular attention,
although they are often ignored due to the requirement for long
duration and their less obvious immediate effects. One of the lega-
cies of early-stage COVID-19 care in China is the tiered-care
strategy that includes home containment or communal isolation for
high-risk individuals or suspected cases, temporary shelter hospi-
tals for mild or moderate cases, and designated formal hospitals
for more severe cases. Such a tiered arrangement improves the effi-
ciency of care and minimizes the risk of overburdening the whole
health system, which resonates to some extent with the current
tiered healthcare delivery system in China [26]. In addition,
COVID-19 cannot be controlled solely with clinical treatment; its
suppression in countries such as China so far has been generally
achieved by population-wide conventional interventions such as
lockdowns, traffic restrictions, social distancing, and mask wearing
[27,28]. The experience of the COVID-19 pandemic once again
brings into the spotlight conventional population-based measures.
Similarly, although some NCDs can be managed in clinical practice,
the ultimate approach to control most NCDs will have to depend
on reducing new cases through effective population-based
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preventive measures. This reflection reinforces the WHO’s recom-
mendation to address the most modifiable lifestyle factors such
as tobacco use, excessive alcohol, unhealthy diet, and physical
inactivity for the prevention and control of NCDs [29].

Fourth, the precautionary principle deserves attention in certain
scenarios for NCDs, despite the need for evidence-based practices.
The quick suppression of COVID-19 in a few Asian countries
reflects the merits of the precautionary principle in public health
when facing uncertainties around the benefits and risks of
interventions. Strict precautionary measures may prove to be par-
ticularly relevant for controlling infectious diseases in the earlier
stages of transmission. This was demonstrated by the COVID-19
containment due to early and quick lockdowns, social distancing,
and a wide use of face masks in some countries, despite the lack
of initial evidence for their effectiveness [23,28]. While the
countermeasures for COVID-19 are periodically updated as the
evidence rapidly evolves, it is reasonable to suppose that applying
the precautionary principle by responding proactively in an even
earlier stage of the pandemic would have substantially reduced
the number of infections and deaths [30]. The window of opportu-
nity for NCDs is as important as that for COVID-19, especially in
countries where NCD cases are rapidly increasing. Although
evidence-based practices are the established standards, taking a
precautionary approach before mature evidence is fully available
may triumph over inertia or inaction in reducing NCDs in many
scenarios. After all, policy making in NCDs involves the considera-
tion of more than evidence, such as ethical issues, economic
impact, and social stability.

Last but not least, actions to address NCDs should be contextu-
alized within a vision for planetary health. The onset and develop-
ment of the COVID-19 pandemic against the backdrop of global
climate change and environmental degradation encourage us to
broaden our view of health issues. Since NCDs can be regarded as
socially transmitted conditions and since many infectious diseases
become chronic with lingering health consequences, the dichoto-
mies of infectious disease and NCDs need to be removed in order
to reflect the common nature and roots of human health issues
[31–33]. Emerging and reemerging infectious diseases constantly
reenter and/or remain in the global disease landscape, due to
increasing human-induced fluctuations within the ecosystems of
humans, animals, pathogens, and the environment [34]. Clinical
guidance and coping mechanisms must be routinely institutionali-
zed in order to sustain quality clinical care for NCDs under such
emergency scenarios, particularly those involving persistent
epidemics or even pandemics. Similarly, NCDs can be conceived
and interpreted within the same framework that incorporates the
interactions of societies, civilizations, and ecosystems. The double
burden of dominant NCDs and constant shocks of infectious dis-
eases should drive us to rethink and safeguard the broader plane-
tary health in order to attain sustainable human development and
prosperity [35].
4. The way forward

COVID-19 is one of the most challenging public health emer-
gencies within the century. Although most countries are still in
the midst of the crisis, we are optimistic that COVID-19 will be
contained in the foreseeable future, as has already been achieved
in some countries. However, success stories are rare for NCDs,
and they will continue to pose major challenges to all countries.
The intersection between COVID-19 and NCDs reminds us of the
upstream determinants of health in our society. The legacies from
the global COVID-19 fight should be borne in mind, and these
lessons could be applied in national and international efforts to
control NCDs. To achieve the sustainable development goal of
901
reducing premature deaths from NCDs by one third by 2030, the
world needs to reflect and build on the current experiences and
lessons gained from the global public health emergency, and act
consistently to fight against NCDs.
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