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Abstract
Background: Health, social and economic crises triggered by the Coronavirus disease pandemic (COVID-19)
can derail progress and achievement of the Sustainable Development Goals. This commentary analyses the complex nexus of multi-dimensional impacts of the pandemic on people, prosperity, planet, partnership and peace.
From our analysis, we generate a causal loop diagram explaining these complex pathways and proposed policy
recommendations.
Main text: Health systems, health and wellbeing of people are directly affected by the pandemic, while impacts
on prosperity, education, food security and environment are indirect consequences from pandemic containment,
notably social measures, business and school closures and international travel restrictions. The magnitude of impacts
is determined by the level of prior vulnerability and inequity in the society, and the effectiveness and timeliness of
comprehensive pandemic responses.
Conclusions: To exit the acute phase of the pandemic, equitable access to COVID-19 vaccines by all countries and
continued high coverage of face masks and hand hygiene are critical entry points. During recovery, governments
should strengthen preparedness based on the One Health approach, rebuild resilient health systems and an equitable
society, ensure universal health coverage and social protection mechanisms for all. Governments should review progress and challenges from the pandemic and sustain a commitment to implementing the Sustainable Development
Goals.
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Background
In September 2015, the United Nations (UN) member
states adopted the 2030 Agenda for Sustainable Development (SDGs) [1]. Based on three interlinked strategic
pillars of development, social, economic, and environmental, the SDGs are a comprehensive development
blueprint geared towards peace, prosperity, people, and
*Correspondence: angkana@ihpp.thaigov.net
International Health Policy Program, Ministry of Public Health,
Nonthaburi 11000, Thailand

the planet through collaborative partnership. Unlike the
Millennium Development Goals, the SDGs are for all
countries at all levels of development (low-, middle- and
high-income countries) and all stakeholders. UN member states advocated “leave no one behind” as the central
promise to eradicate poverty and exclusion and reduce
inequalities and vulnerabilities.
Excerpts from the 2019 UN SDG report, Table 1,
show uneven progress and remaining challenges across
geographical regions in achieving the 17 goals prior to
COVID-19 pandemic. Countries in sub-Saharan Africa
and Southern Asia have made the least progress across
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Table 1 SDG achievement in 2019 prior to Pandemic
SDG1: The world is on track to end poverty by 2030; however, 55% of world’s population have no access to social protection; 736 million people lived
in extreme poverty in 2015 in which more than a half living in sub-Saharan Africa.
SDG2: Two thirds of extremely poor employed workers worldwide are agricultural workers; 821 million were undernourished in 2017 up from 784 million in 2015; Two thirds of undernourished people worldwide live in two regions: sub-Saharan Africa and South Asia.
SDG3: Under five mortality drops from 9.8 million in 2000 to 5.4 million in 2017; tuberculosis incidence rate declined by 21% between 2000 and 2017;
vaccinations resulted in an 80% drop in measles deaths between 2000 and 2017
SDG4: 617 million children and adolescents lack minimum proficiency in reading and mathematics while 750 million adults still remain illiterate; two
thirds of them are women.
SDG5: 18% of ever-partnered women and girls aged 15 to 49 years have experienced physical and/or sexual partner violence in the previous 12
months though In Southern Asia, a girl’s risk of marrying in childhood has decreased by 40% since 2000.
SDG6: In 2017, 785 million people remain without even basic drinking water service; and 2 out of 5 people worldwide do not have a basic handwashing facility with soap and water at home (2017).
SDG7: 9 out of 10 people worldwide have access to electricity for which 87% of 840 million people without electricity live in rural areas.
SDG8: Real Gross domestic product (GDP) grew by 4.8% annually in Least Developed Countries (LDC) (2010–2017), less than the 7% SDG target;
median hourly pay of men is 12% higher than that of women.
SDG9: Industrialization in LDCs is too slow to meet the 2030 Agenda target; Manufacturing value added per capita in LDC (US$ 114) is far lower than
in Europe and northern America (US$ 4,938)
SDG10: In many countries, an increasing share of income goes to the top 1% while the bottom 40% receive less than 25% of overall income
SDG11: 1 out of 4 urban residents live in slum-like conditions; 2 billion people do not have access to waste collection services;
SDG12: The global material footprint is rapidly growing, outpacing population and economic growth; material footprint per capita in high-income
countries is 60% higher than in upper-middle income countries and more than 13 times the level in low- income countries.
SDG13: The global mean temperature in 2018 is approximately 1°C above the pre-industrial baseline. Atmosphere C
 O2 concentration is 146% of preindustrial levels.
SDG14: Ocean acidity has increased by 26% since pre-industrial times. The proportion of fish stocks within biologically sustainable levels declined
from 90% (1974) to 67% (2015).
SDG15: The risk of species extinction has worsened by almost10% over the last 25 years.
SDG16: Men make up around 80% of homicide victims overall but women constitute 64% of homicide victims of intimate partner/ family-related
homicide
SDG17: Net Official Development Assistance totalled $149 billion in 2018, down by 2.7% from 2017; Over 80% of people in developed countries are
online compared to 45% in developing countries and only 20% in least developed countries.
Source: Sustainable Development Goals Report 2019 [2]

many targets. The slow implementation of SDGs brought
together international partners to reaffirm their commitments, through pledging of the “SDG Decade of Action”
in 2020.
Coronavirus disease 2019 (COVID-19), caused by
SARS-CoV-2 emerged in late 2019 and has continued
into 2022 with devastating impacts. By 31 January 2022,
there were 385 million infections and 5.7 million deaths
worldwide [3]. The pandemic was further complicated by
the emergence of variants of concerns such as the Delta
variant in the middle of 2021 and Omicron variant at the
end of 2021. These variants can reduce the effectiveness
of vaccines, especially the Delta variant [4].
The transmission dynamic in Brazil, one of the fastgrowing epidemics in the world, suggests non-pharmaceutical interventions are effective during the initial
phase in reducing the reproduction number of the virus,
but lack of international travel restriction resulted in
more than 75% of viral strains in Brazil being introduced
from Europe that finally propagated through local transmission across states and major urban centres [5].
The pandemic lasted for two full years in 2020 and
2021 with no sign of recovery in 2022 due to the Omicron variant. Low- and middle-income countries rely on
a vaccine-sharing arrangement called COVAX, which
aimed to deliver two billion doses by the end of 2021.

However, COVAX faced interruptions from production
bottlenecks, export bans and wealthy nations securing
more vaccine than they needed through advanced purchase agreements. While only 10% of populations in lowincome countries have received at least one dose, 93.5%
of the United Arab Emirates population are fully vaccinated [6]. Low vaccine coverage allows continued circulation of the coronavirus, and the emerging variants can be
spread worldwide through international travel.
The pandemic came right in the middle of SDGs
implementation. With its extraordinary consequences,
the pandemic can reverse past gains and hamper SDGs
achievement by 2030. This commentary examines the
extent of pandemic impacts in a comprehensive manner
by covering all three pillars of sustainable development:
economic, social, and environment, and proposes policy
recommendations on resilient pandemic recovery and
maintenance of sustainable development momentum
towards 2030.
At the time of preparing this manuscript (middle of
2021); a systematic review is not feasible as there was no
full assessment of pandemic impacts on SDGs. Few literatures reported actual impact, while several reported
plausible impacts or demonstrate pathways of possible
impacts such as food security, delayed in learning due to
school closures. Hence, we conducted exploratory review
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Fig. 1 Interlinks between 17 SDGs and the 5P principles: people, prosperity, plant, peace and partnership. Source: Modified from SDG Services [7]

of published literatures which reported the impacts of
COVID-19 pandemic on SDGs at regional and global
levels. We used evidence from these papers as inputs for
analysis of pandemic as a cause which resulted in either
positive or negative impacts on various SDGs. Impacts
presented in these literatures were either plausible or
actual impacts which were supported by quantitative
evidence. The authors then generated the cause and
outcome relationship and its cascades of cause and outcomes using Vensim®. As the 17 SDGs are interlinked,
indivisible and focus efforts in five “P” areas, namely people, planet, prosperity, peace and partnership [1]; impacts
demonstrated in the article were synthesised by the five
“P” areas. Figure 1 depicts interlinks between 17 SDGs
and the five Ps.
Pathways of impacts on SDGs

One cause can have various effects, and in turn, these
effects become the causes of the next generation of
effects. To understand the complex nature of multiplications and cascades of impacts, we constructed a causal
loop diagram to demonstrate the interrelationships of
causes and effects of the COVID-19 pandemic [8] by
using the Vensim® software programme. In the causal
loop diagram as shown in Fig. 2, a positive or negative
sign is labelled at the tip of arrow to demonstrate the
nature of impacts from the pandemic. The five colours
denote pandemic impact on five groups of SDGs, namely
a) health (green), education (navy blue), economics and

employment (pink), environment (royal blue) and food
and nutrition (orange).
In Fig. 2, there are two major origins of determinants. First, the pandemic itself has substantive negative
impacts on the health of populations and on education
due to school closures. Second, national and international travel restrictions were implemented as major
social measures to contain the pandemic; such restrictions have significant negative impacts on the economy
and employment. Movement restrictions have both
positive and negative impacts on environmental regeneration. Both origins (the pandemic itself and movement
restrictions) and their cascade consequences have synergistic negative impacts on access to food and nutrition.
An asterisk (*) denotes higher adverse impact on the vulnerable population.
Impact of the pandemic on people

Infections and deaths are concentrated among the
vulnerable populations, ethnic minorities and the
poor. A meta-analysis showed that ethnic minorities
had greater risk of COVID-19 infection and mortality
[9]. Though age, poverty, obesity, diabetes, hypertension and cardiovascular diseases are key risk factors
among United States ethnic minorities, when these
multicollinear risks are removed, poverty stands out
as key risk factor for mortality [10]. The long-standing
societal inequality in the United States and the living
and working conditions among minority communities result in increased risk of COVID-19 mortality
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Fig. 2 A causal loop diagram demonstrating the COVID-19 impact on different aspects of SDGs: health, education, food systems, economy, and
the environment. Note: Coloured background reflects five areas of pandemic impacts: health (green), education (navy blue), economics and
employment (pink), environment (royal blue) and food and nutrition (orange)

[11]. In the African American community, coronavirus
infection and mortality are driven by interactions of
environmental, social and biological factors [12]. Socioeconomic factors are also key drivers of variations in
COVID-19 morbidity and mortality in the UK [13, 14].
For example, the Pakistani descendants in UK are three
times more likely than White British to live in the most
deprived neighbourhoods [15]. A systematic review
suggested Black Asian and Minority Ethnic individuals
had increased risk of and worse clinical outcomes from
COVID-19 when compared to White individuals [16].
Approximately one million excess deaths occurred
in 2020 among all 29 high-income countries except for
in New Zealand, Norway, and Denmark. In almost all
countries, age-standardised excess death rates were
higher in men than women, which widens the gender
inequality of mortality [17].
New Zealand’s comprehensive and timely response,
an evidence-based and science-led approach prioritised on protecting lives, effective communication, and
leadership style are major contributing factors of effective responses [18]. A study across 175 countries shows
that cancelling public events, imposing restrictions on
private gatherings and closing schools and workplaces
had significant effects on reducing COVID-19 infection
[19].
The provision of essential health services was interrupted as health workers were mobilised to support

pandemic containment. Hospitals have postponed services to minimise risk of infection while travel restrictions prevent patients from seeking the needed care.
We identified two reinforcing feedback loops (Fig. 2). R1
shows that surge of COVID-19 cases diminished health
service capacity, preventing delivery of other essential
health services, and increasing COVID-19 mortalities
due to depletion of essential resources such as ICUs and
ventilators. Reduced health service capacity resulted in
high unmet healthcare need and caused high mortality
from non-COVID-19 causes. The disruption of essential health services included primary health care services
[20], gynaecology services [21], immunisation [20, 21],
treatment of non-communicable diseases [21–23], cancer screening [20], sexual and reproductive health services [20, 22, 24, 25] and mental health services [23, 25,
26]. Childhood vaccine coverage declined due to global
supply-chain disruptions [21]. In addition, the pandemic
increased unmet need for family planning by 40% and
increased unintended and teenage pregnancies significantly [20, 21, 25]. The World Health Organisation, in
its second pulse survey in 2021, reported that on average
38% of overall 63 tracer services have been disrupted by
the pandemics [20].
The pandemic also resulted in deterioration of health
service quality [24] and deployment of health workers for pandemic responses. Maternal and child outcomes have worsened with an increase in maternal and
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child deaths [21, 22, 25–27]. Estimates showed an additional 8.3 to 38.6% increase in maternal mortality ratio in
LMICs [22]. Studies have also reported negative mental
health impact, increased alcohol and substance use, and
increased psychological stress [23, 24]. Moreover, health
workforce stress from heavy workload related to pandemic responses have led to mental health problems and
other psychological consequences [28].
In addition, COVID-19 disrupted education systems
due to resulting school closures, causing poorer households to shoulder higher burdens due to lower capacity
for online learning [24, 26]. Dropout rates increased and
school completion rates decreased, leading to low levels
of learning outcomes. Provision of essential services such
as school meals and vaccination for children were interrupted [22, 23, 26, 27]. It is estimated that 379 million
children were affected from lack of school meal provision
globally [22]. UN Economic and Social Commission for
Asia and the Pacific reported that 850 million students in
Asia Pacific lost almost half their academic year by 2020
and 6.7 million students dropped out of school [25]. Even
though schools provided online learning, vulnerable students in particular have difficulties in accessing remote
learning due to lack of computers and internet facilities
[21, 23]. For instance, 20% of the students in East Asia
and the Pacific Region and 38% of the students in South
and West Asia do not have access to remote learning [25].
Decreased government expenditure on education further
complicates the situation [21, 23, 26].
The World Food Programme estimates that in 2021,
296 million people in 35 countries received insufficient
food, an increase of 111 million more people compared
to 2020 [29]. Figure 2 shows how low food availability due
to distribution restrictions leads to higher food prices,
and when combined with job losses increases household risk of food insecurity [23, 27, 29]. Food prices have
reportedly increased by 10–20% particularly in importdependent countries [27]. UN reported that about 265
million people faced hunger and food insecurity and an
additional 10 million children were malnourished in 2020
[21]. Children under 5 years of age were severely affected
by acute undernutrition (wasting) and chronic undernutrition (stunting) [22]. In 2022, this was estimated to
be 6.7% wasting (45.4 million children) and 22% stunting (149.2 million children) [29]. In the United Kingdom,
food poverty significantly increased due to lack of access
to free school meals during school closure [26]. Income
reduction from underemployment or unemployment
further reduce the purchasing power for food, leading to
undernutrition particularly in poor and vulnerable populations [24]. Moreover, people have redirected their purchasing behaviours towards longer shelf life and poorer
nutrition foods which exacerbates undernutrition [27].
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Impact of the pandemic on prosperity

In 2021, although the world economy witnessed an
exceptionally strong recovery globally, with about 6%
GDP increase, the 2022 recovery is predicted to be very
uneven, underpinned by steady but highly unequal vaccine access across countries. Growth is concentrated in
a few major economies while most of emerging markets
and developing economies lag behind. For example, 90%
of advanced economies will regain their pre-pandemic
per capita income by 2022, but only about one-third of
the emerging markets and developing economies will be
able to do so. The worst economic prospects are among
low-income countries, with a foreseen reverse gain in
poverty reduction. This is compounded by food insecurity and other long-standing challenges [30].
In Fig. 2, the feedback loop R4 demonstrates that low
economic activity reduces labour demand, leading to
increased unemployment and underemployment rates
and decreased household incomes which subsequently
contribute to low or negative GDP growth. Economic
activity includes both exportation and importation, and
both demand and supply chains such as those of food
processing industries and retailers. The protracted recession could progress towards depression [31].
Most countries reported negative GDP growth and
increased debt-to-GDP ratio as governments take out
loans for pandemic responses and vaccine procurement
[22, 27, 29, 32, 33]. Travel restrictions have major negative impacts in countries with a high share of GDP coming from tourism and service industries. World Economic
Situation and Prospects reported that the tourism industry was hit with the grounding of 90% of fleets [32]. The
pandemic also caused a significant drop in international
trade including reductions in foreign direct investment
and global merchandise trade [22].
R3 highlights the reinforcing loop between reduced
demand for labour and increased unemployment and
its cascade impacts. Due to the travel restrictions and a
fall in economic activity, labour market shock resulted
in significant reductions in working hours and increased
underemployment, wage cuts, and unemployment. The
ILO estimated labour income loss at about US$ 860 and
US$ 3,440 billion due to COVID-19 [32]. World Bank
estimated an increase in extreme poverty, as a result of
job and income loss exacerbated by lack of effective government social protection mechanisms [33].
Similarly, some reports showed an increase in unemployment rates (more than 11% in United Kingdom, and
3.1% in Thailand) [24, 26]; in particular, higher unemployment among women and young workers [21, 25].
In Thailand, undocumented migrant workers and some
informal sector workers do not have social security coverage to healthcare and do not get paid sick leave [24].
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The global poverty headcount is estimated to increase
by as much as 100 million people [21]. At the microlevel, effects on household are clear—reduced income
and increased debt. Several vulnerable populations risk
homelessness from inability to pay rent for a room. The
debt burden is even more severe among low-income
households, agricultural families, and older persons with
inadequate social protection [24].
Impact of the pandemic on planet

On planetary health, the environment is the cause of
and has braced both negative and positive effects from
COVID-19. COVID-19 is a result of the growing threat
from zoonosis and emerging infectious diseases, which
continue to rise with the invasion to wildlife habitats by
human activity and subsequent increased human exposure to new pathogens [34].
A study in Italy reported the correlation between air
pollution and the number of COVID-19 infections.
More than 75% of infected people and about 81% of
mortality from COVID-19 were in industrialized areas
with high levels of air pollution (> 100 days per year
exceeding the limits set for PM10 [35, 36]. Other studies
demonstrated that warmer temperature and moderate
outdoor ultraviolet exposure resulted in a slight reduction in the transmission of SARS-CoV-2 [37]. The wind
speed of two metres per second had a significant positive
correlation with COVID-19 cases [38]. High levels of
PM2.5, NO2 and precipitation were positively associated
with COVID-19 mortality in Spain [39]. Average temperature, minimum temperature, and air quality were
significantly associated with the COVID-19 pandemic in
New York [40].
Due to travel restrictions, global daily C
 O2 emissions
dropped by 17% in April 2020 when compared to April
2019 [25]. A significant reduction in air pollution as
measured by PM2.5 (fine particulate matter of 2.5 µm or
less in diameter, should not exceed 5 µg/m3, while 24-h
average exposures should not exceed 15 µg/m3 more than
3—4 days per year [35]) concentrations was observed in
India (50%), China (34%), and some cities in South-East
Asia such as Bangkok, Kuala Lumpur, Manila and Singapore [25]. The water quality also improved in many countries [21]. Lockdown measures allow free movement of
wildlife and contribute to environmental regeneration.
Plants and animals reclaimed space, including endangered species that gradually recovered in protected areas
in both forests and sea [21, 25].
However, the pandemic increased significant demand
for and disposal of single-use plastic bags, mask packaging and used face masks amongst people, and personal
protective equipment for health personnel. It resulted in
gigantic volumes of plastic and medical waste. Wuhan,
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China reported a massive increase of daily medical waste
from about 40–50 tons in 2019 (before the outbreak) to
approximately 247 tons in 2020 [25]. Cities such as Bangkok, Hanoi, Kuala Lumpur and Manila reported similar
rises, generating 154–280 tons more medical waste per
day than before the pandemic [25].
Impact of the pandemic on peace and partnership

In this commentary, we categorise peace and partnership as cross-cutting impacts as politicization [35],
nationalism [41] and failure of global health governance [42] hampered pandemic containment and consequently impacted population, prosperity and planetary
health. At the individual and household levels, COVID19 has increased rates of suicide due to unemployment,
homelessness, psychological consequences and domestic violence affecting children and women [23, 24]. The
risks of violence, exploitation, and abuse might have
increased due to economic uncertainty. COVID-19
responses can be abused by governments to undermine
human rights such as using emergency laws to limit
oppositions [43, 44].
Politicization of COVID-19 responses [45] and vaccine
nationalism have been reported in various countries [46].
Vaccine nationalism means countries prioritize their
domestic vaccine needs at the expense of others through
advanced market commitment. On the one hand, it may
accelerate efforts to develop such vaccines, but consequences outweigh this benefit; wealthy countries occupy
the lion’s share of prospective doses for themselves and
hamper global efforts for equitable vaccine distribution
[47, 48]. Furthermore, India, the world’s largest producer of hydroxychloroquine, initially banned exporting
hydroxychloroquine to protect domestic demand in the
wake of the pandemic [49]. Vaccine nationalism is selfdefeating. Though it benefits high income countries in
the short term, they cannot contain local transmission
due to arrival of international travellers from low vaccine
coverage countries. Omicron variant identified in South
Africa had spread worldwide rapidly [50]. This confirms
the statement that “no country is safe, until all countries
are safe” [51]. Only equitable vaccine distribution and
high levels of coverage can limit the spread of new strains
[52]. Donation of medical supplies and vaccines helps
protect everyone and enhances international collaboration [46]. Rapid research and development of COVID19 vaccines are the fruits of the global recognition of the
need for international collaboration on vaccine development and roll-out, ensuring people in low- and middleincome countries (LMICs) have access to vaccines [53].
COVAX facility, a mechanism for vaccine internationalism which aim for equitable access of vaccines by all
countries; however, faced significant challenges.
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Discussion
Analysis of literatures which guide the construction
of Vensim® causal diagram resulted in five themes of
impacts from pandemic. These are a) health of population, b) education of children, c) economic and employment, d) environment and e) food and nutrition. Based
on 5Ps pillar, a)-c) focuses on People, d) focuses on
Prosperity and e) focuses on Planet. This commentary applied a causal loop diagram to demonstrate the
causes of COVID-19 and their amplified effects. The
size of impacts depends on various determinants and
the pre-existing vulnerability of populations of particular ethnicity. The UK report clearly demonstrated how
pre-existing vulnerability resulted in larger adverse
effects on the poor, minorities and other vulnerable
populations [26].
This commentary demonstrated that the pandemic
affects health, education, food and nutrition of the population as well as economic and environment. Clearly,
people are the victims of the pandemic. Therefore, the
discussion focuses on how to better manage pandemic
containment and protect health of the population.
Universal health coverage (UHC) means ensuring
equitable access to essential health services without the
risk of financial catastrophes [54]. The current COVID19 pandemic undoubtedly reaffirms the importance of
UHC for effective response and intervention including
testing, tracing, and treating everyone, particularly vulnerable people. Reports have shown negative association
between UHC and service coverage index and COVID19 cases and deaths (the higher the coverage index, the
lower the cases and deaths from COVID-19) [55, 56].
Investing in UHC will support building back a better and
fairer society during the recovery phase of this pandemic
and prepare us for future health and environmental crises. The COVID-19 pandemic reinforces the importance
of UHC and resilient health systems as crucial entry
points in achieving the SDGs.
A robust and resilient health system is critical for effective responses to public health threats [57]. Fragile health
systems cannot respond well to pandemics, which is detrimental to population health. Health systems resilience,
robust public health function and the ability to mobilise surge capacity and adequate resources to support
responses are essential for pandemic control and minimising morbidity and mortality. A study in 28 countries
demonstrates four key attributes of effective responses:
timely activation of comprehensive responses, adaptive
health systems capacities, preservation of health systems
functions and resources and reduction of vulnerability
[58]. All governments need to strengthen preparedness
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and response capacity, especially through One Health
approach. Surveillance of coronavirus in wildlife, especially bats [59], case-based surveillance systems, lab
capacity to diagnosis novel viruses, and communitybased contact tracing and quarantine are among key
interventions. Governments also need to address the
critical shortage of field epidemiologists and public
health officers. Prevention and control of hospital infection will ensure patient safety and that healthcare facilities do not become sources of transmission.
Though the WHO six health systems building blocks,
which include a) service delivery, b) health workforce,
c) information, d) medical products, vaccines and technologies, e) financing, and f ) leadership and governance,
are essential, effective risk communication and community engagement and management of misinformation on
social media are equally important in ensuring adherence
to public health and social measures and vaccine acceptance [58]. Community engagement is considered core to
all elements of health systems resilience [60]. Infodemic,
the flood of information including false or misleading
information, related to COVID-19 in digital and physical environments is a major threat. The spread of fake
news and misinformation is fostered by the mistrust in
governments, reduced acceptance of official information [61] and denial of vaccines. Trust is associated with
implementation of government measures, public compliance, the effects of government action and low mortality
rates [62].
Moreover, not only timely response to the pandemic,
but also the policy trade-off between health, and the
economy and governance contribute to COVID-19
cases and mortality in different countries [63, 64]. In
many countries, continued economic activities were
prioritized while postponing public health interventions
[63]. Toggling between disease control and the economy
may have costed more lives [65]. However, the governments have to balance between health of the people and
economic recovery of the country based on size of epidemic [66]. Even though there is no doubt that travel
restrictions and closure of businesses and factories are
associated with economic downturn, quantifying the
economic losses requires sophisticated methodologies
[67]. The effective and timely responses to contain the
pandemic require political leadership and evidencebased informed decisions [68]. In many countries,
pandemic responses are complicated by politics, conflicts between federal and state governments, substandard central and local government relationship
and multisectoral coordination, and sometimes poor
governance.
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Conclusions
As demonstrated and reaffirmed by this commentary,
“health is a precondition for and an outcome and indicator of all three dimensions of sustainable development” [69]. All 17 SDGs are interlinked; health systems,
and health and wellbeing of the population are directly
affected by the pandemic while impacts on the prosperity, education, planetary health, and food insecurity are
indirect due to pandemic responses. COVID-19 has
derailed progress towards the SDGs. We propose fourprong policy recommendations.
First, getting out of the acute phase of the pandemic
requires high COVID-19 vaccine coverage, up to 70% in
all countries to disrupt virus transmission, while maintaining high levels of face mask coverage and other
personal protective behaviour. High-income countries
should donate their vaccine surplus to low- and middle- income countries instead of providing a fourth dose
when poorer countries have yet to administer first doses.
It would be in the public health interest of every country,
high income countries and LMIC.
Second, strides need to be made towards equitable
recovery and mitigation of the impacts of the pandemic.
Governments should provide universal social protection
and income support to vulnerable populations such as
the elderly, children, persons with disability, the homeless and migrants. In many countries, governments provide social transfers, such as social emergency funds
in Portugal and Canada, cash payments to vulnerable
households in Australia, and medical service accessibility in Korea [70]. Governments need to strengthen
health systems resilience, increase preparedness capacity
through One Health surveillance as coronavirus circulation in bats can be key sources of novel virus outbreaks.
Continued commitment towards UHC in the light of fiscal constraints requires strong political leadership across
different governments.
Third, misinformation and fake news weaken the public health response, undermine citizens’ adherence to
public health measures and increase vaccine hesitancy.
The government should manage the infodemic through
working with communities, checking facts and introducing effective communication to combat the spread
of misinformation [71]. Accountability and transparency
around how government decisions are made in the pandemic response will regain trust and adherence of individuals towards control measures [72].
Finally, we suggest deep reflection by in-country stakeholders to draw lessons on pandemic control, which is
determined by multiple factors, not only path dependence, but governance paradigms, political systems, cultural preferences, state capacity in mobilizing various
socio-economic resources and politicized nature of
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risk management. In several countries, policy dilemma
between health of population and economic impacts
also influenced the pandemic outcomes [73] and excess
mortality [74]. The pandemic significantly reshapes statemarket-society relationship [63]. These reflections will
guide how country strengthens health systems and community resilience to be ready for another major public
health emergency.
Abbreviations
COVID-19: Coronavirus disease 2019 ; GDP: Gross domestic product; LDC:
Least Developed Countries; LMICs: Low- and middle- income countries; LIC:
Low- income countries; SDGs: Sustainable Development Goals; UHC: Universal
health coverage; UN: United Nations.
Acknowledgements
We gratefully acknowledge the support from researchers at the International
Health Policy Programme. Their comments provided in the peer review meeting were greatly useful. We are grateful to Waraporn Poungkantha, Nasreen
Ahmadthirakul and Warisara Jaruwanno for assistance and support.
Authors’ contributions
Conceptualization, A.L., A.C., P.R., O.W. and V.T.; data extraction, A.L. and A.C.;
formal analysis, A.L., A.C. and P.R.; writing—original draft preparation, A.L. and
A.C.; writing—review and editing, V.T. All authors have read and agreed to the
published version of the manuscript.
Funding
This study is funded by the National Research Council of Thailand (NRCT).
Availability of data and materials
Not applicable for this study.

Declarations
Ethics approval and consent to participate
Not applicable for this study.
Consent for publication
Not applicable for this study.
Competing interests
Authors declare no competing interest.
Received: 16 February 2022 Accepted: 17 June 2022

References
1. UN. Transforming Our World: the 2030 Agenda for Sustainable Development United Nations United Nations Transforming Our World: the 2030
Agenda for Sustainable Development. A/RES/70/1. Vol. 16301, United
Nations. 2015. [cited 2020 May 19]. Available from: https://www.un.org/
en/development/desa/population/migration/generalassembly/docs/
globalcompact/A_RES_70_1_E.pdf
2. UN. Sustainable development goals report 2019. 2019.
3. Worldometer. COVID-19 Corona virus pandemic. 2022. [cited 2022 Feb
2]. Available from: https://www.worldometers.info/coronavirus/?utm_
campaign=homeAdvegas1?
4. Hayawi K, Shahriar S, Serhani MA, Alashwal H, Masud MM. Vaccine versus
variants (3Vs): Are the COVID-19 vaccines effective against the variants?
A systematic review. Vaccines (Basel). 2021;9(11). doi: https://doi.org/10.
3390/vaccines9111305
5. Candido DS, Claro IM, de Jesus JG, Souza WM, Moreira FRR, Dellicour S,
et al. Evolution and epidemic spread of SARS-CoV-2 in Brazil. Science

Lekagul et al. Globalization and Health

6.
7.
8.
9.

10.
11.
12.

13.

14.

15.

16.
17.

18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.

(2022) 18:65

(1979). 2020;369(6508):1255–60. https://doi.org/10.1126/science.abd21
61.
Our World in Data. Coronavirus (COVID-19) Vaccinations. 2021. [cited
2022 Feb 2]. Available from:https://ourworldindata.org/covid-vaccinatio
ns.
SDG SERVICES. When did the sustainability principles began?: L earning
about the sustainability leadership principles. 2020. [cited 2022 May 15].
Available from: https://www.sdg.services/principles.html.
Haraldsson HV. Introduction to system thinking and causal loop
diagrams. Lund: Department of chemical engineering, Lund University;
2004.
Agyemang C, Richters A, Jolani S, Hendriks S, Zalpuri S, Yu E, et al. Ethnic
minority status as social determinant for COVID-19 infection, hospitalisation, severity, ICU admission and deaths in the early phase of the
pandemic: a meta-analysis. BMJ Glob Health. 2021;6(11). doi: https://doi.
org/10.1136/bmjgh-2021-007433
Athavale P, Kumar V, Clark J, Mondal S, Sur S. Differential impact of COVID19 risk factors on ethnicities in the United States. Front Public Health.
2021;9. doi: https://doi.org/10.3389/fpubh.2021.743003
Tai DBG, Shah A, Doubeni CA, Sia IG, Wieland ML. The Disproportionate
impact of COVID-19 on racial and ethnic minorities in the United States.
Clin Infect Dis. 2021;72(4):703–6. https://doi.org/10.1093/cid/ciaa815.
Saini G, Swahn MH, Aneja R. Disentangling the Coronavirus Disease 2019
health disparities in African Americans: biological, environmental, and
social factors. Open Forum Infect Dis. 2021;8(3). doi: https://doi.org/10.
1093/ofid/ofab064
Singh AK, Gillies CL, Singh R, Singh A, Chudasama Y, Coles B, et al. Prevalence of co-morbidities and their association with mortality in patients
with COVID-19: a systematic review and meta-analysis. Diabetes Obes
Metab. 2020;22(10):1915–24. https://doi.org/10.1111/dom.14124.
Clift AK, Coupland CAC, Keogh RH, Diaz-Ordaz K, Williamson E, Harrison
EM, et al. Living risk prediction algorithm (QCOVID) for risk of hospital
admission and mortality from coronavirus 19 in adults: national derivation and validation cohort study. BMJ. 2020;371: m3731. https://doi.org/
10.1136/bmj.m3731.
Ministry oh Housing Communities and Local Government. People living
in deprived neighbourhoods. UK population by ethnicity. 2020. [cited
2022 Jan 20]. Available from: https://www.ethnicity-facts-figures.service.
gov.uk/uk-population-by-ethnicity/demographics/people-living-in-depri
ved-neighbourhoods/latest.
Pan D, Sze S, Minhas JS, Bangash MN, Pareek N, Divall P, et al. The impact
of ethnicity on clinical outcomes in COVID-19: a systematic review. EClinicalMedicine. 2020;23. doi: https://doi.org/10.1016/j.eclinm.2020.100404.
Islam N, Shkolnikov VM, Acosta RJ, Klimkin I, Kawachi I, Irizarry RA, et al.
Excess deaths associated with covid-19 pandemic in 2020: age and sex
disaggregated time series analysis in 29 high income countries. BMJ.
2021;373. doi: https://doi.org/10.1136/bmj.n1137
Manning JM. Feats, flops, and free lessons from NZ’s response to the
COVID-19 pandemic. Med Law Rev. 2021;29(3):468–96. https://doi.org/10.
1093/medlaw/fwab025.
Askitas N, Tatsiramos K, Verheyden B. Estimating worldwide effects of
non-pharmaceutical interventions on COVID-19 incidence and population mobility patterns using a multiple-event study. Sci Rep. 2021;11(1).
doi: https://doi.org/10.1038/s41598-021-81442-x
World Health Organization (WHO). Second round of the national pulse
survey on continuity of essential health services during the COVID-19
pandemic: interim report. 2020.
UN. Sustainable development outlook 2020. 2020.
UN. Sustainable development goals report 2020. 2020.
Oxford Policy Management and The United Nation Thailand. Social
impact assessment of COVID-19 in Thailand. 2020.
UNDP and UNICEF. Socio-economic impact assessment of Covid-19 in
Thailand. 2020.
UN ESCAP. Asia and the Pacific SDG Progress Report 2020. 2020.
Marmot M, Allen J, Goldblatt P HE. The Covid-19 marmot review. The
pandemic, socioeconomic and health inequalities in England. 2020.
FAO, IFAD, UNICEF, WFP and WHO. The state of food security and nutrition
in the world 2020. 2020.
Muller AE, Hafstad EV, William Himmels JP, Smedslund G, Flottorp S, Stensland SØ, et al. The mental health impact of the covid-19 pandemic on
healthcare workers, and interventions to help them: a rapid systematic

Page 9 of 10

29.
30.
31.
32.
33.
34.
35.

36.

37.

38.
39.

40.

41.

42.
43.

44.
45.
46.
47.
48.
49.

50.

review. Psychiatry Res. 2020; 32327–1. doi: https://doi.org/10.1016/j.psych
res.2020.113441
FAO, IFAD, UNICEF W and W. The state of food security and nutrition in
the world 2021. 2021.
World Bank. Global economic prospects. Washington DC: The World Bank
Group; 2021.
Jomo KS, Chowdhury A. COVID-19 Pandemic recession and recovery.
Development (Basingstoke). 2020;63(2–4):226–37. https://doi.org/10.
1057/s41301-020-00262-0.
International Labour Organization. Global impact and policy recommendations (COVID-19 and the world of work). ILO Monitor first edition. 2020.
The World Bank. Food Security and COVID-19. Available from:
https://www.worldbank.org/en/topic/agriculture/brief/food-secur
ity-and-covid-19
UNEP. Preventing the next pandemic: zoonotic diseases and how to
break the chain of transmission. 2020.
World Health Organization (WHO). WHO air quality guidelines. 2021
[cited 2022 May 15]. Available from: https://www.c40knowledgehub.
org/s/article/WHO-Air-Quality-Guidelines?language=en_US#:~:text=The
updated recommended guideline levels,m 3 24-hour mean
Coccia M. Effects of the spread of COVID-19 on public health of polluted
cities: results of the first wave for explaining the dejà vu in the second
wave of COVID-19 pandemic and epidemics of future vital agents.
Environ Sci Pollut Res. 2021;19147–54. doi: https://doi.org/10.1007/
s11356-020-11662-7
Xu R, Rahmandad H, Gupta M, DiGennaro C, Ghaffarzadegan N, Amini H,
Jalali MS. Weather, air pollution, and SARS-CoV-2 transmission: a global
analysis. Lancet Planet Health. 2021;5(10):e671–80. https://doi.org/10.
1016/S2542-5196(21)00202-3.
Zhou N, Dai H, Zha W, Lv Y. The impact of meteorological factors and
PM2.5 on COVID-19 transmission. Epidemiol Infect. 2022;150:e38. https://
doi.org/10.1017/S0950268821002570.
Sanchez-Piedra C, Cruz-Cruz C, Gamiño-Arroyo AE, Prado-Galbarro FJ.
Effects of air pollution and climatology on COVID-19 mortality in Spain.
Air Qual Atmos Health. 2021;14(11):1869–75. https://doi.org/10.1007/
s11869-021-01062-2.
Bashir MF, Ma B, Bilal, Komal B, Bashir MA, Tan D, Bashir M. Correlation
between climate indicators and COVID-19 pandemic in New York, USA.
Sci Total Environ. 2020;728:138835. https://doi.org/10.1016/j.scitotenv.
2020.138835.
Hardy LJ, Mana A, Mundell L, Neuman M, Benheim S, Otenyo E. Who is
to blame for COVID-19? Examining politicized fear and health behavior
through a mixed methods study in the United States. PLoS ONE. 2021;16(9
September). doi: https://doi.org/10.1371/journal.pone.0256136
Zhang H. Challenges and approaches of the global governance of public
health under COVID-19. Front Public Health. 2021;9. doi: https://doi.org/
10.3389/fpubh.2021.727214
Vardanyan V. The impact of the Covid-19 pandemic on human rights and
the rule of law. 2020. [cited 2022 May 15]. Available from: http://www.
assembly.coe.int/LifeRay/JUR/Pdf/TextesProvisoires/2020/20200702-
CovidImpact-EN.pdf.
World Report 2021. 2021. [cited 2022 May 15]. Available from: https://
www.hrw.org/world-report/2021.
Halpern LW. The politicization of COVID-19. Am J Nurs. 2020;120(11):19–
20. https://doi.org/10.1097/01.NAJ.0000721912.74581.d7.
Hafner M, Yerushalmi E, Fays C, Dufresne E, Van Stolk C. COVID-19 and the
cost of vaccine nationalism. RAND Corporation. 2020. https://doi.org/10.
7249/RRA769-1.
Serhan Y. Vaccine nationalism is doomed to fail. Atlantic. 2020; e375–6.
doi: https://doi.org/10.1093/pubmed/fdab088
Lagman JDN. Vaccine nationalism: a predicament in ending the COVID19 pandemic. J Public Health (Oxf ). 2021;43(2):e375–6. https://doi.org/10.
1093/pubmed/fdab088.
Bright B, Babalola CP, Sam-Agudu NA, Onyeaghala AA, Olatunji A, Aduh
U, et al. COVID-19 preparedness: capacity to manufacture vaccines, therapeutics and diagnostics in sub-Saharan Africa. Global Health. 2021;17(1).
doi: https://doi.org/10.1186/s12992-021-00668-6
Poudel S, Ishak A, Perez-Fernandez J, Garcia E, León-Figueroa DA, Romaní
L, et al. Highly mutated omicron variant sparks significant concern
among global experts – What is known so far? Travel Med Infect Dis.
2022;45. doi: https://doi.org/10.1016/j.tmaid.2021.102234

Lekagul et al. Globalization and Health

(2022) 18:65

51. Unicef. No-one is safe until everyone is safe – why we need a global
response to COVID-19. 2021. [cited 2022 May 15]. Available from: https://
www.unicef.org/press-releases/no-one-safe-until-everyone-safe-why-
we-need-global-response-covid-19.
52. Ye Y, Zhang Q, Wei X, Cao Z, Yuan HY, Zeng DD. Equitable access
to COVID-19 vaccines makes a life-saving difference to all countries. Nat Hum Behav. 2022; 207–16. doi: https://doi.org/10.1038/
s41562-022-01289-8
53. Anonymous. COVID-19 validates science-industry collaboration. Nature.
2021;594(7863):302.
54. Tangcharoensathien V, Bassett MT, Meng Q, Mills A. Are overwhelmed
health systems an inevitable consequence of covid-19? Experiences from
China, Thailand, and New York State. BMJ. 2021;372: n83. https://doi.org/
10.1136/bmj.n83.
55. Thapa B, Ossimetha A, Rahman M, Galarraga O. Does progress on universal health coverage explain COVID cases and deaths? Health Serv Res.
2021;56(S2):37–8. https://doi.org/10.1111/1475-6773.13771.
56. Dongarwar D, Salihu HM. COVID-19 Pandemic: marked global disparities
in fatalities according to geographic location and universal health care.
Int J Maternal Child Health AIDS (IJMA). 2020;9(2):213–6. https://doi.org/
10.21106/ijma.389.
57. Clark H, Gruending A. Invest in health and uphold rights to “build back
better” after COVID-19. Sex Reprod Health Matters. 2020;28(2):1781583.
https://doi.org/10.1080/26410397.2020.1781583.
58. Haldane V, De Foo C, Abdalla SM, Jung AS, Tan M, Wu S, et al. Health
systems resilience in managing the COVID-19 pandemic: lessons from
28 countries. Nat Med. 2021;27(6):964–80. https://doi.org/10.1038/
s41591-021-01381-y.
59. Wacharapluesadee S, Tan CW, Maneeorn P, Duengkae P, Zhu F, Joyjinda
Y, et al. Evidence for SARS-CoV-2 related coronaviruses circulating in bats
and pangolins in Southeast Asia. Nat Commun. 2021;12(1). doi: https://
doi.org/10.1038/s41467-021-21240-1.
60. Barker KM, Ling EJ, Fallah M, VanDeBogert B, Kodl Y, Macauley RJ, et al.
Community engagement for health system resilience: evidence from
Liberia’s Ebola epidemic. Health Policy Plan. 2020;35(4):416–23. https://
doi.org/10.1093/heapol/czz174.
61. Garry J, Ford R, Johns R. Coronavirus conspiracy beliefs, mistrust, and
compliance: taking measurement seriously. Psychol Med. 2020 ;1–11. doi:
https://doi.org/10.1017/S0033291720005164
62. Devine D, Gaskell J, Jennings W, Stoker G. Trust and the coronavirus
pandemic: what are the consequences of and for trust? An early review
of the literature. Pol Stud Rev. 2021;19(2):274–85. https://doi.org/10.1177/
1478929920948684.
63. Chung CK, Xu J, Zhang M. Geographies of Covid-19: how space and virus
shape each other. Asian Geogr. 2020;37(2):99–116. https://doi.org/10.
1080/10225706.2020.1767423.
64. Rose SM, Paterra M, Isaac C, Bell J, Stucke A, Hagens A, Tyrrell S, Guterbock M, Nuzzo JB. Analysing COVID-19 outcomes in the context of the
2019 Global Health Security (GHS) Index. BMJ Glob Health. 2021;6(12):
e007581. https://doi.org/10.1136/bmjgh-2021-007581.
65. Wallace R, Liebman A, Chaves LF, Wallace R. COVID-19 and circuits of capital. Mon Rev. 2020;72(1):1–3. https://doi.org/10.14452/
MR-072-01-2020-05_1.
66. McKee M, Stuckler D. If the world fails to protect the economy, COVID19 will damage health not just now but also in the future. Nat Med.
2020;26(5):640–2. https://doi.org/10.1038/s41591-020-0863-y.
67. Louhichi W, Ftiti Z, Ameur H Ben. Measuring the global economic impact
of the coronavirus outbreak: evidence from the main cluster countries.
Technol Forecast Soc Change. 2021;167:120732. https://doi.org/10.1016/j.
techfore.2021.120732.
68. Boettke P, Powell B. The political economy of the COVID -19 pandemic.
South Econ J. 2021;87(4):1090–106. https://doi.org/10.1002/soej.12488.
69. United Nations. The future we want: outcome document adopted at
Rio+20. 2020.
70. Allain-Dupré D, Chatry I, Michalun V, Moisio A. The territorial impact of
COVID-19: managing the crisis across levels of government. OECD Tackling Coronavirus. 2020. [cited 2022 May 15]. Available from: https://www.
oecd.org/coronavirus/policy-responses/the-territorial-impact-of-covid-
19-managing-the-crisis-across-levels-of-government-d3e314e1/.

Page 10 of 10

71. Chou WYS, Gaysynsky A, Vanderpool RC. The COVID-19 misinfodemic:
moving beyond fact-checking. Health Educ Behav. 2021;48(1):9–13.
https://doi.org/10.1177/1090198120980675.
72. Enria L, Waterlow N, Rogers NT, Brindle H, Lal S, Eggo RM, et al. Trust and
transparency in times of crisis: results from an online survey during the
first wave (April 2020) of the COV-19 epidemic in the UK. PLoS ONE.
2021;16(2 February). doi: https://doi.org/10.1371/journal.pone.0239247
73. Lasaulce S, Zhang C, Varma V, Morărescu IC. Analysis of the tradeoff
between health and economic impacts of the Covid-19 epidemic. Front
Public Health. 2021;5(9): 620770. https://doi.org/10.3389/fpubh.2021.
620770.
74. Karlinsky A, Kobak D. Tracking excess mortality across countries during
the COVID-19 pandemic with the World Mortality Dataset. Elife. 2021;10.
doi: https://doi.org/10.7554/eLife.69336

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

