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3.0 OBJECTIVES

After studying this Unit, you should be able to:

e Explain the epidemic, endemic and pandemic diseases;

e Describe how epidemiology has shaped the COVID-19 pandemic and
public health response;

e Explore the factors that contribute to the outbreak and spread of
infectious diseases;
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e Highlight the challenges and opportunities for epidemiological research
and practice in a global pandemic;

e Explain the health inequalities and social determinants of COVID-19 and
other pandemic diseases; and

e Discuss the prevention and control measures and policy implications for
COVID-19 and other pandemic diseases.

3.1 INTRODUCTION

Epidemiology is the study and analysis of the distribution (who, when, and
where), patterns and determinants of health and disease conditions in a
defined population. It is a cornerstone of public health and shapes policy
decisions and evidence-based practice by identifying risk factors for disease
and targets for preventive healthcare. Epidemiology also helps to evaluate the
effectiveness and impact of health interventions and services.

Epidemiology can apply to various health-related states, such as infectious
diseases, chronic diseases, mental health, environmental health, occupational
health, and social health. In this unit, we will focus on the epidemiology of
infectious diseases, especially those that have the potential to cause
epidemics or pandemics.

An epidemic is an unexpected increase in the number of disease cases in a
specific geographical area. A pandemic is an epidemic that is actively
spreading to multiple regions across the globe. An endemic condition is
constant among a population or area.

Several notable epidemics and pandemics that have shaped human
civilization and scientific knowledge mark the history of epidemiology. Some
examples are the plague, cholera, smallpox, influenza, HIV/AIDS, SARS,
MERS, Ebola, Zika, and COVID-19. These diseases have posed significant
challenges and opportunities for epidemiological research and practice.

Infectious disease epidemiology is the study of the complex relationships
among hosts and infectious agents. It involves understanding the
characteristics of pathogens (such as their mode of transmission, incubation
period, infectivity, virulence, and antigenicity), the host factors (such as
immunity, susceptibility, and behaviour), and the environmental factors (such
as climate, sanitation, vector ecology) that influence the occurrence and
spread of infections.

Infectious disease epidemiology also involves applying various methods and
tools to collect, analyse, and interpret data on infectious diseases. These
include surveillance systems, outbreak investigations, laboratory testing,
contact tracing, mathematical modelling, phylogenetic analysis, sero-
epidemiology, molecular epidemiology, and vaccine efficacy studies.

Infectious disease epidemiology is a practical science, concerned with
minimizing the impact of pathogens on public health. It provides evidence-
based guidance for developing and implementing prevention and control
strategies, such as vaccination programmes, infection control measures,
antimicrobial stewardship, quarantine policies, travel restrictions, social
distancing measures, and public education campaigns.



At the initial stage, we will define and discuss the important terms, which are
epidemic, endemic, and pandemic diseases. We will explore epidemiology’s
impact on the COVID-19 pandemic and public health response. In addition,
the causes of infectious disease and spread will be explained. We will
examine epidemiological studies, and highlight limitations during a global
epidemic. A thorough study of COVID-19 and pandemic-related health
disparities and determinants of health will provide a clear understanding of
the subject. The study will also cover COVID-19 prevention, control, and
policy implications. In this Unit, we will focus on epidemic and pandemic
epidemiology also.

3.2 EPIDEMICS AND PANDEMICS

One of the major objectives of this Unit is to explain the definitions and
differences of epidemic, endemic, and pandemic diseases. These terms are
commonly used to describe the occurrence and spread of infectious diseases
in populations, but they have distinct meanings and implications.

An endemic disease is constantly present in a certain area or among a certain
group of people. For example, mosquitoes transmit malaria, which is
endemic in many parts of Africa. An endemic disease may have a low or high
prevalence (the proportion of people who have the disease at a time),
depending on the level of immunity, susceptibility, and exposure of the
population.

An epidemic disease affects many people in a population within a short
period, exceeding the expected or normal level. For example, cholera is an
epidemic disease that can cause severe diarthoea and dehydration.
Contaminated water or food usually spreads it. An epidemic disease may be
caused by a new or emerging pathogen, a change in the virulence or
resistance of an existing pathogen, a breakdown in public health measures, or
a change in the behaviour or environment of the population.

A pandemic disease is a type of epidemic disease that spreads across
countries or continents, affecting a large proportion of the global population.
For example, COVID-19 is a pandemic disease that is caused by a novel
coronavirus (SARS-CoV-2) that emerged in China in late 2019 and has since
spread to over 200 countries and territories. A pandemic disease may result
from a novel or re-emerging pathogen that has high transmissibility and low
immunity in the population, as well as increased globalisation and mobility of
people and goods.

The distinction between epidemic and pandemic diseases is not always clear-
cut, as there may be variations in the definitions and criteria used by different
organisations and authorities. For example, the World Health Organization
(WHO) defines a pandemic as “the worldwide spread of a new disease”
(WHO report, 2010), but it also uses six phases to describe the progression of
an influenza pandemic, from Phase 1 (no animal viruses circulating among
humans) to Phase 6 (increased and sustained transmission in the general
population). The Centers for Disease Control and Prevention (CDC) defines
an epidemic as “an increase, often sudden, in the number of cases of a disease
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above what is normally expected in that population in that area” (Pitlik,
2020), but it also uses four levels to describe the severity of an influenza
pandemic, from category 1 (case fatality ratio less than 0.1%) to category 4
(case fatality ratio greater than 2%).

The impact and response of epidemic and pandemic diseases depend on
various factors, such as the characteristics of the pathogen (such as its mode
of transmission, incubation period, infectivity, virulence, antigenicity), the
host factors (such as immunity, susceptibility, behaviour), and the
environmental factors (such as climate, sanitation, vector ecology).
Epidemiology plays a crucial role in monitoring, investigating, analysing, and
interpreting the data on epidemic and pandemic diseases, as well as providing
evidence-based guidance for developing and implementing prevention and
control strategies.

3.3 PANDEMICS

Pandemics

A pandemic is a type of epidemic disease that spreads across countries or
continents, affecting a large proportion of the global population. A pandemic
may result from a novel or re-emerging pathogen that has high
transmissibility and low immunity in the population, as well as increased
globalisation and mobility of people and goods (Piret & Boivin, 2021).

Pandemics are not an unknown phenomenon in human history. They have
occurred periodically throughout the centuries, causing significant morbidity
and mortality, as well as social and economic disruption.

3.4 IMPACTS AND MITIGATION

Epidemic and pandemic diseases have significant impacts on various aspects
of human health and well-being, such as morbidity, mortality, disability,
quality of life, mental health, social cohesion, and economic productivity.
The impacts of epidemic and pandemic diseases depend on various factors,
such as the characteristics of the pathogen (such as its mode of transmission,
incubation period, infectivity, virulence, antigenicity), the host factors (such
as immunity, susceptibility and behaviour), and the environmental factors
(such as climate, sanitation, vector ecology). The impacts of epidemic and
pandemic diseases also vary across different populations, regions, and
contexts, depending on the level of preparedness, response capacity, health
system resilience, and social protection.

Various strategies that aim to prevent or reduce the occurrence and spread of
infections can mitigate epidemic and pandemic diseases, as well as minimize
the adverse consequences for individuals and societies. The mitigation
strategies for epidemic and pandemic diseases include:

o Surveillance and Early Detection: This involves monitoring and
reporting disease cases and outbreaks, using various sources of data and
indicators, such as laboratory testing, syndromic surveillance, sentinel
surveillance, event-based surveillance, and digital surveillance.



Surveillance and early detection enable timely identification of emerging
or re-emerging pathogens, assessment of disease trends and risks, and
activation of response measures (Institute of Medicine (US) Forum on
Microbial Threats, 2007).

e Prevention and Control: This involves implementing various measures
to reduce the exposure and transmission of pathogens among individuals
and populations. Prevention and control measures include vaccination
programs, infection prevention and control practices (such as hand
hygiene and personal protective equipment), environmental sanitation
(such as safe water supply and waste management), vector control (such
as insecticide spraying, bed nets), social distancing measures (such as
school closures, travel restrictions), quarantine and isolation procedures
(such as contact tracing, home confinement), public education campaigns
(such as risk communication, behaviour change), and antimicrobial
stewardship such as rational use of antibiotics (Hochberg, 2017).

e Treatment and Care: This involves providing appropriate clinical
management and supportive care to individuals who are infected or
affected by anepidemic or pandemic diseases. Treatment and care
measures include diagnosis and testing (such as rapid diagnostic tests),
case management protocols (such as clinical guidelines), therapeutic
interventions (such as antiviral drugs), palliative care (such as pain
relief), psychosocial support (such as counselling), referral systems (such
as ambulance services), health workforce capacity (such as training),
health facility readiness (such as surge capacity), supply chain
management (such as stockpiling), and quality assurance (such as
monitoring)

e Recovery and Resilience: This involves restoring the normal functioning
of individuals and societies after an epidemic or pandemic event, as well
as enhancing their ability to cope with future shocks. Recovery and
resilience measures include health system strengthening (such as
governance, financing and human resources), social protection (such as
cash transfers and insurance schemes), economic recovery (such as fiscal
stimulus and debt relief), disaster risk reduction (such as contingency
planning, early warning systems), community engagement (such as
participation, empowerment), research and innovation (such as
evaluation studies)

3.5 PANDEMIC RISKS AND CONSEQUENCES

Pandemic diseases pose significant risks and consequences for human health
and well-being, as well as for social, economic, and environmental systems.
The risks and consequences of pandemic diseases depend on various factors,
such as the characteristics of the pathogen (such as its mode of transmission,
incubation period, infectivity, virulence, antigenicity), the host factors (such
as immunity, susceptibility and behaviour), and the environmental factors
(such as climate, sanitation, vector ecology). The risks and consequences of
pandemic diseases also vary across different populations, regions, and
contexts, depending on the level of preparedness, response capacity, health
system resilience, and social protection.
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Some of the potential risks and consequences of pandemic diseases include:

Morbidity and Mortality: Pandemic diseases can cause sudden,
widespread morbidity and mortality and long-term health complications
and disabilities among individuals and populations. For example, the
COVID-19 pandemic has killed about 6.9-28.3 million people as of June
2023 and has caused various sequelaec such as respiratory distress
syndrome (RDS), organ failure, blood clots, neurological disorders, and
mental health issues.

Economic Disruption: Pandemic diseases can cause economic
disruption through multiple channels, such as reduced labour supply and
productivity, increased health care costs and social protection
expenditures, decreased consumer demand and investment, disrupted
trade and supply chains, and increased fiscal deficits and debt
burdens. For example, the COVID-19 pandemic has caused an estimated
global economic contraction of 4.4 percent in 2020 and a cumulative
output loss of US$11 trillion over 2020-21.

Social Unrest: Pandemic diseases can cause social unrest by
exacerbating existing inequalities and vulnerabilities, eroding trust in
institutions and authorities, generating misinformation and stigma,
triggering violence and conflict, and undermining human rights and
social cohesion. For example, the COVID-19 pandemic has increased
poverty and food insecurity, widened gender and digital gaps, fuelled
xenophobia and discrimination, sparked protests and riots, and
challenged democratic norms and values.

Environmental Degradation: Pandemic diseases can cause
environmental degradation by altering the interactions between humans
and nature, increasing the pressure on natural resources and ecosystems,
disrupting the provision of ecosystem services and biodiversity
conservation, and speeding up climate change and its impacts. For
example, the COVID-19 pandemic has been linked to deforestation and
wildlife trade as drivers of zoonotic spillover events; it has also affected
waste management (such as increased use of single-use plastics) and
greenhouse gas emissions (such as reduced air travel).

3.5.1 Importance of Pandemics

Pandemics have important implications for various aspects of human health
and well-being, such as

Historical: Pandemics have influenced the course of human history by
affecting population dynamics, migration patterns, cultural practices,
political systems, and scientific developments. For example, the Black
Death pandemic of bubonic plague in the 14th century killed about one-
third of the European population and contributed to the decline of
feudalism and the rise of the Renaissance. The Spanish flu pandemic of
influenza A/HINTI in 1918 — 19 killed more people than World War |
and sped up social changes, such as women’s suffrage and labour
rights. The HIV/AIDS pandemic of human immunodeficiency virus



(HIV) infection and acquired immunodeficiency syndrome (AIDS) since
1981 has had profound impacts on public health, human rights, and
development, especially in sub-Saharan Africa (United Nations, AIDS).

e Ethical: Pandemics raise ethical questions and dilemmas about the
values and principles that guide individual and collective actions and
decisions in response to a public health crisis. For example, how to
balance the rights and interests of individuals versus those of the
community; how to allocate scarce resources such as vaccines or
ventilators; how to ensure equity and justice for vulnerable and
marginalized groups; how to communicate risk and uncertainty; how to
foster trust and solidarity among diverse stakeholders (Kooli, 2021).

e Educational: Pandemics provide opportunities for learning and teaching
about the concepts and methods of epidemiology, as well as the
interconnections between health and other domains, such as biology,
history, sociology, economics, politics, and ethics. For example, we can
use pandemics as case studies or examples to illustrate epidemiological
concepts such as transmission dynamics, surveillance systems, outbreak
investigations, mathematical modelling, prevention and control
strategies, and impact evaluation. Pandemics can also be used as
platforms or catalysts for engaging students and the public in scientific
inquiry and critical thinking.

3.5.2 Origin of Pandemics

Pandemics originate from epidemics, which are outbreaks of disease confined
to one part of the world, such as a single country. Various factors can cause
epidemics such as a new or emerging pathogen, a change in the virulence or
resistance of an existing pathogen, a breakdown in public health measures, or
a change in the behaviour or environment of the population (Hochberg,
2017).

Most pandemics have originated through the cross-species transmission of
microorganisms from animals to humans, a process known as zoonosis.
Zoonotic diseases account for about 60 per cent of all human infectious
diseases and 75 per cent of new or emerging infectious diseases (about
Zoonotic disease: emerging public health threats in the Region, World Health
Organization).

Zoonotic spillover events can occur when humans encounter infected animals
or their products, such as meat, milk, eggs, fur, or feathers. The contact can
be direct (such as touching, biting, or scratching) or indirect (such as through
contaminated water, soil, or air). The likelihood and frequency of zoonotic
spillover events depend on various factors, such as the diversity and
abundance of animal hosts and vectors, the genetic diversity and evolution of
pathogens, the ecological and environmental changes that affect animal
habitats and behaviours, and the human activities and behaviour’s that
increase exposure and transmission (Ellwanger & Bogo, 2021).
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ﬂgﬁfngggiﬁzd Some examples of pandemics that have originated from zoonotic spillover
Diseases events include:
e The Black Death: This was a pandemic of bubonic plague that killed
about 75-200 millionpeople in Europe, Asia, and North Africa between
1346 and 1353. The bacterium Yersinia pestis, which was transmitted by
fleas that infested rats and other rodents caused it. The pandemic was
facilitated by the expansion of trade routes that brought infected rodents
and fleas into contact with humans.

e The Spanish Flu: This was a pandemic of influenza A/HIN1 that killed
about 17-100 million people worldwide between 1918 and 1920. It was
caused by a novel strain of influenza virus that emerged at the end of
World War I when millions of soldiers and civilians were crowded in
camps and cities. The virus is believed to have originated from an avian
or swine source and acquired mutations that increased its transmissibility
and virulence in humans (Peiris et al., 2007)

e The HIV/AIDS Epidemic: This is an ongoing pandemic of human
immunodeficiency virus (HIV) infection and acquired immunodeficiency
syndrome (AIDS) that has killed about 42 million people since 1981. A
retrovirus that attacks the immune system causes it, making the infected
person vulnerable to opportunistic infections and cancers. HIV is
believed to have originated from simian immunodeficiency viruses
(SIVs) that infect chimpanzees and gorillas in Africa and crossed over to
humans through hunting and butchering activities.

e The COVID-19 Pandemic: This is a current pandemic of coronavirus
disease 2019 (COVID-19) that has killed about 6.9—28.3 million people
as of June 2023. It is caused by a novel coronavirus (SARS-CoV-2) that
emerged in China in late 2019 and has since spread to over 200 countries
and territories. COVID-19 causes respiratory symptoms such as fever,
cough, and shortness of breath, and can lead to severe complications
such as pneumonia, acute respiratory distress syndrome (ARDS), organ
failure, blood clots, and death. An infected person transmits COVID-19
through respiratory droplets or aerosols produced during coughing,
sneezing, or talking. The origin of SARS-CoV-2 is still under
investigation, but it is likely to have originated from an animal source,
possibly bats or pangolins, and jumped to humans through an
intermediate host or direct contact at a wildlife market in Wuhan.

3.5.3 Pandemic Risk Factors

Pandemic risk factors are the conditions or characteristics that increase the
likelihood or severity of a pandemic. We can divide pandemic risk factors
into two categories: spark risk and spread risk (World Health Organization,
2010).

Spark risk is the probability that a new or emerging pathogen will cause an
epidemic in a population or location. Spark risk depends on various factors,
such as:
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The diversity and abundance of animal hosts and vectors that can
harbour and transmit pathogens to humans.

The genetic diversity and evolution of pathogens can affect their
transmissibility and virulence in humans.

The ecological and environmental changes that affect animal habitats and
behaviours, such as deforestation, climate change, and urbanization.

The human activities and behaviours that increase exposure and
transmission, such as hunting, butchering, trading, or consuming
wildlife; travelling or migrating; or living in crowded or unsanitary
conditions.

Spread risk is the probability that an epidemic will spread across countries or
continents and affect a large proportion of the global population. Spread risk
depends on various factors, such as:

The mode of transmission of the pathogen, such as respiratory droplets,
aerosols, contact, or faecal-oral.

The incubation period of the pathogen is the time between exposure and
the onset of symptoms.

The infectivity of the pathogen is the average number of secondary cases
generated by a primary case.

The virulence of the pathogen is the proportion of infected cases that
result in severe illness or death.

The antigenicity of the pathogen is the ability to elicit an immune
response and confer immunity in humans.

The availability and effectiveness of preventive and control measures,
such as vaccines, drugs, diagnostics, personal protective equipment, and
public health interventions.

The level of preparedness and response capacity of health systems and
authorities at local, national, regional, and global levels.

Globalisation and mobility of people and goods across borders and
regions.

Check Your Progress 1

Note: i) Use the space given below for your answers.

i1) Check your answer with those given at the end of the unit.

1) What is the difference between an epidemic and a pandemic?
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Emerging and 2) What are some of the key epidemiological parameters for understanding

Re-emerging
Diseases

the potential of a disease to cause an epidemic or a pandemic?

3) What are the global strategies for preventing and controlling epidemic-

prone diseases, such as yellow fever, cholera and influenza?

3.6

BURDEN OF PANDEMICS

Pandemics impose a heavy burden on human health and well-being, as well
as on social, economic, and environmental systems. Various indicators can
measure the burden of pandemics, such as

58

Morbidity and Mortality: Pandemics can cause significant, widespread
increases in morbidity and mortality, especially among vulnerable
groups such as older adults, children, pregnant women, and people with
underlying health conditions. Pandemics can also cause long-term health
complications and disabilities among survivors, such as post-COVID-19
syndrome or post-traumatic stress disorder (Rajkumari, 2022).

Economic Losses: Pandemics can cause economic losses through
multiple channels, such as reduced labour supply and productivity,
increased healthcare costs and social protection expenditures, decreased
consumer demand and investment, disrupted trade and supply chains,
and increased fiscal deficits and debt burdens. According to the World
Bank, the COVID-19 pandemic could push 150 million people into
extreme poverty by 2022 (World Bank, 2022).

Social Disruption: Pandemics can cause social disruption by affecting
various aspects of human life and behaviour, such as education,
employment, mobility, recreation, culture, and religion. Pandemics can
also exacerbate existing inequalities and vulnerabilities, erode trust in
institutions and authorities, generate misinformation and stigma, trigger
violence and conflict, and undermine human rights and social cohesion.

Environmental Degradation: Pandemics can cause environmental
degradation by altering the interactions between humans and nature,
increasing the pressure on natural resources and ecosystems, disrupting
the provision of ecosystem services and biodiversity conservation, and



speeding up climate change and its impacts. For example, experts have
linked deforestation and wildlife trade as drivers of zoonotic spillover
events during the COVID-19 pandemic.

The burden of pandemics can vary across different populations, regions,
and contexts, depending on the level of preparedness, response capacity,
health system resilience, and social protection. The burden of pandemics
can also have intergenerational effects, such as impaired child
development or increased debt burden for future generations. Therefore,
it is important to monitor and evaluate the burden of pandemics using
comprehensive and disaggregated data and indicators.

3.7

CONSEQUENCES OF PANDEMICS

Pandemics have profound and lasting consequences for human health and
well-being, as well as for social, economic, and environmental systems.
Various indicators can measure the consequences of pandemics, such as
health impacts, economic impacts, and social and political impacts.

3.7.1 Health Impacts

Pandemics have serious and lasting impacts on human health, both directly
and indirectly. The health impacts of pandemics can be measured by various
indicators, such as:

Morbidity and Mortality: Pandemics can cause significant, widespread
increases inmorbidity and mortality, especially among vulnerable groups
such as older adults, children, pregnant women, and people with
underlying health conditions. Pandemics can also cause long-term health
complications and disabilities among survivors, such as post-COVID-19
syndrome or post-traumatic stress disorder. According to the World
Health Organization, the COVID-19 pandemic has killed about 6.9 —
28.3 million people as of June 2023.

Mental Health: Pandemics can cause mental health problems, such as
anxiety, depression, insomnia, substance use disorders, and suicidal
ideation and behaviour. Pandemics can also exacerbate existing mental
health conditions or trigger relapses. The mental health impacts of
pandemics can be influenced by various factors, such as fear of infection
or death, grief and loss, social isolation and loneliness, stigma and
discrimination, violence and abuse, economic hardship and insecurity,
and uncertainty and lack of control.

Health Behaviours: Pandemics can affect health behaviours such as
physical activity, diet, smoking, alcohol consumption, and drug use.
Some health behaviours may improve during pandemics due to increased
awareness or reduced opportunities for unhealthy choices. For example,
some people may exercise more at home or quit smoking to protect their
lungs. However, some health behaviours may worsen during pandemics
due to stress, boredom, or lack of access to healthy options. For example,
some people may eat more junk food or drink more alcohol to cope with
negative emotions.
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The health impacts of pandemics can vary across different populations,
regions, and contexts, depending on the level of preparedness, response
capacity, health system resilience, and social protection. The health impacts
of pandemics can also have intergenerational effects, such as impaired child
development or increased risk of chronic diseases in later life. Therefore, it is
important to monitor and evaluate the health impacts of pandemics using
comprehensive and disaggregated data and indicators.

3.7.2 Economic Impacts

Pandemics have severe and lasting impacts on the economy, both directly and
indirectly. The economic impacts of pandemics can be measured by various
indicators, such as:

Gross Domestic Product (GDP): Pandemics can cause a decline in
GDP, which is the total value of goods and services produced in a
country or region. Pandemics can reduce GDP by affecting both the
supply and demand sides of the economy. On the supply side, pandemics
can disrupt production, trade, and supply chains, as well as reduce labour
force participation and productivity due to illness, death, or lockdown
measures. On the demand side, pandemics can reduce consumption,
investment, and exports due to lower income, uncertainty, or behavioural
changes. According to the International Monetary Fund (IMF), the
global economy contracted by 4.4 per cent in 2020 due to the COVID-19
pandemic.

Unemployment: Pandemics can cause an increase in unemployment,
which is the proportion of people who are willing and able to work but
cannot find a job. Pandemics can increase unemployment by reducing
labour demand, especially in sectors that are directly affected by social
distancing measures or travel restrictions, such as tourism, hospitality,
entertainment, and transportation. Pandemics can also affect labour
supply, as some workers may be unable or unwilling to work due to
health risks, caregiving responsibilities, or school closures. According to
the International Labour Organization (ILO), the COVID-19 pandemic
caused a loss of 8.8 per cent of global working hours in 2020, equivalent
to 255 million full-time jobs (ILO Monitor: COVID-19 and the World of
Work).

Poverty: Pandemics can cause an increase in poverty, which is the
condition of having insufficient income or resources to meet basic needs.
Pandemics can increase poverty by reducing income and consumption,
especially for informal workers, low-wage workers, and small businesses
that have limited access to social protection or financial support.
Pandemics can also increase inequality, as some groups may be more
vulnerable or less resilient than others due to factors such as age, gender,
education, health status, or geographic location. According to the World
Bank, the COVID-19 pandemic could push 150 million people into
extreme poverty by 2022 (World Bank Blogs, 2021).

Fiscal Balance: Pandemics can affect the fiscal balance, which is the
difference between government revenues and expenditures. Pandemics



can reduce government revenues by lowering economic activity and tax
collection. Pandemics can also increase government expenditures by
requiring additional spending on health care, social protection, stimulus
packages, or debt relief. According to the IMF, the global fiscal deficit
widened from 3.9 per cent of GDP in 2019 to 11.7 per cent of GDP in
2020 because of the COVID-19 pandemic.

The economic impacts of pandemics can vary across different countries
and regions, depending on the severity and duration of the outbreak, the
policy responses and interventions implemented, and the preexisting
conditions and vulnerabilities of the economy. The economic impacts of
pandemics can also have long-term effects, such as lower growth
potential, higher debt burden, or structural changes in the economy.

3.7.3 Social and Political Impacts

Pandemics have profound and lasting impacts on the social and political
aspects of human society, both directly and indirectly. The social and
political impacts of pandemics can be measured by various indicators, such
as:

e Social Cohesion: Pandemics can affect trust, solidarity, and cooperation
amongindividuals and groups within a society. Pandemics can enhance
social cohesion by fostering a sense of collective identity, responsibility,
and mutual support. For example, some people may volunteer to help
others in need, donate to charities, or comply with public health
measures. Pandemics can also undermine social cohesion by creating
fear, panic, or resentment. For example, some people may hoard
essential goods, violate lockdown rules, or blame or discriminate against
certain groups for spreading the virus.

e Human Rights: Pandemics can affect the respect and protection of
human rights, such as the right to life, health, education, work, privacy,
and freedom of movement, expression, and assembly. Pandemics can
enhance human rights by highlighting their importance and promoting
their realization. For example, some governments may expand access to
health care, social protection, or internet services. Pandemics can also
violate human rights by imposing excessive or arbitrary restrictions or
abuses. For example, some governments may use emergency powers to
silence critics, censor information, or detain protesters.

o Political Participation: Pandemics can affect the level and quality of
political participation, such as voting, campaigning, protesting, or
lobbying. Pandemics can enhance political participation by increasing
awareness and engagement on public issues and policies. For example,
some people may voice their opinions or demands through online
platforms or social media. Pandemics can also reduce political
participation by disrupting or postponing electoral processes or limiting
civil liberties. For example, some governments may cancel or delay
elections or ban public gatherings because of healthrisks.
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International Cooperation: Pandemics can affect the extent and
effectiveness of international cooperation among countries and
organisations on various issues and challenges. Pandemics can enhance
international cooperation by creating a common interest and incentive to
work together for mutual benefit. For example, some countries may
share information, resources, or expertise to combat the virus or develop
vaccines. Pandemics can also weaken international cooperation by
increasing competition or conflict over scarce goods or divergent
interests. For example, some countries may hoard medical supplies,
impose trade barriers, or blame others for the outbreak.

The social and political impacts of pandemics can vary across different
countries and regions, depending on the severity and duration of the
outbreak, the policy responses and interventions implemented, and the
preexisting conditions and vulnerabilities of the society. The social and
political impacts of pandemics can also have long-term effects, such as
changing social norms and values, reshaping political institutions and
systems, or transforming global governance and order.

3.8

TRENDS AFFECTING PANDEMIC RISK

Pandemics are large-scale outbreaks of infectious diseases that can cause
significant health, social and economic impacts across the world. The
COVID-19 pandemic has shown how vulnerable we are to such threats and
how important it is to prepare and mitigate them. However, pandemics are
not random events but are influenced by various trends that affect their
likelihood and severity. Some of these trends are:

Globalisation and Urbanisation: Increased travel and trade, as well as
population growth and density, create more opportunities for pathogens
to spread and evolve. They also increase the exposure of humans to
animals and environments that may harbour novel viruses or
bacteria. For example, the SARS pandemic in 2003 was linked to a
wildlife market in China, where humans encountered civets infected with
a coronavirus (American Lung Association, Severe Acute Respiratory
Syndrome - SARS).

Environmental Change: Human activities such as deforestation,
agriculture, mining, and climate change alter the natural habitats and
ecosystems of wildlife, which can disrupt the balance of pathogens and
hosts. This can lead to spillover events, where pathogens jump from
animals to humans, or vice versa. For example, we traced the Ebola
outbreak in West Africa in 2014 back to a boy who played near a bat-
infested tree in Guinea (Patient Zero: Ebola | Infectious Diseases).

Technological Innovation: Advances in biotechnology, genomics,
artificial intelligence, and data science can enable faster detection,
diagnosis and response to pandemics, as well as the development of
vaccines and treatments. However, they can also pose unknown risks of
accidental or intentional release of pathogens or the creation of novel or
enhanced ones. For example, the anthrax attacks in 2001 in the US were



carried out using spores that were genetically modified to increase their
virulence (The threat of an anthrax attack | CDC).

e Societal Factors: The political, economic, and cultural context of
different countries and regions can affect their wvulnerability and
resilience to pandemics. Factors such as governance, health systems,
social norms, trust, misinformation, and inequality can influence how
people perceive and respond to pandemic risks, as well as how they
cooperate or conflict with each other. For example, the COVID-19
pandemic has exposed the gaps and challenges in global pandemic
preparedness and response, as well as the social and economic
inequalities that have exacerbated its impacts.

e Mental Health: Pandemics can have profound psychological effects on
individuals and communities, such as fear, anxiety, depression, post-
traumatic stress disorder (PTSD) and reduced productivity. Factors can
trigger or worsen these effects such as isolation, lockdowns, job losses,
stigma, and uncertainty. They can also affect the behaviour and decision-
making of people regarding preventive measures, health-seeking
behaviour and compliance with public health guidelines. For example, an
ongoing global mental health crisis exacerbated by the pandemic has
produced staggering impacts on all ages (World Health Organization,
2022). These trends are not independent of each other but interact and
influence each other in complex ways. Therefore, understanding and
addressing them requires a holistic and multidisciplinary approach that
considers the interconnections between human health, animal health and
environmental health. This is known as the One Health approach, which
aims to prevent and mitigate pandemics by promoting collaboration
across sectors and disciplines at local, national, and global levels.

3.9 PANDEMIC MITIGATION: PREPAREDNESS
AND RESPONSE

Pandemic mitigation refers to the actions taken to reduce the health, social,
and economic impacts of a pandemic. Pandemic preparedness refers to the
planning and capacity building done before a pandemic occurs to enable a
rapid and effective response. Pandemic response refers to the interventions
implemented during a pandemic to contain, control, and treat the disease, as
well as to support the affected populations.

Pandemic mitigation: preparedness and response closely link and depend on
each other. They require a coordinated and collaborative effort among
multiple actors and sectors at local, national, and global levels. Some of the
key elements of pandemic mitigation: preparedness and response are:

e Surveillance and Early Warning: The timely detection and reporting of
outbreaks ofpotential pandemic pathogens is essential for triggering a
prompt response. Surveillance systems need to monitor both human and
animal health, as well as environmental factors that may facilitate
spillover events. Early warning mechanisms need to ensure effective
information sharing and communication among relevant stakeholders,
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such as health authorities, laboratories, veterinarians, wildlife experts and
international organisations.

Risk Assessment and Management: The assessment of the potential
risks posed by a pandemic pathogen, such as its transmissibility,
virulence, geographic spread and impact on vulnerable groups, is crucial
for guiding the design and implementation of mitigation measures. Risk
management involves balancing the benefits and costs of different
interventions, as well as addressing the uncertainties and ethical issues
involved. Risk assessment and management need to be based on the best
available scientific evidence and updated regularly as new information
emerges.

Prevention and Control: The prevention and control of pandemic
pathogens aim to reduce their emergence, transmission and spread
among humans and animals. Prevention measures include reducing the
exposure of humans to animal reservoirs or vectors, improving bio-
security and bio-safety practices, promoting hygiene and sanitation, and
developing vaccines and treatments. Control measures include isolating
and treating cases, tracing and quarantining contacts, implementing
social distancing and travel restrictions, enhancing infection prevention
and control in health facilities, and conducting mass vaccination
campaigns.

Coordination and Cooperation: The coordination and cooperation
among different actors and sectors involved in pandemic mitigation:
preparedness and response are essential for ensuring a coherent, efficient,
and effective strategy. Coordination mechanisms need to define the roles
and responsibilities of different stakeholders, establish clear lines of
communication and accountability, allocate resources, mobilize support,
harmonize standards and protocols, and resolve conflicts or
disputes. Cooperation mechanisms need to foster trust, solidarity,
transparency, mutual learning and help among different countries and
regions.

Resilience and Recovery: The resilience and recovery of individuals,
communities and systems affected by a pandemic involve restoring their
health, well-being, functionality, and capacity to cope with future shocks.
Resilience measures include providing psychosocial support,
strengthening social protection schemes, diversifying livelihoods,
enhancing education and awareness, building social capital and
community engagement. Recovery measures include rebuilding health
systems, restoring economic activity, addressing inequalities, repairing
environmental damage and evaluating lessons learned.

Pandemic Mitigation: Preparedness and response are vital for
protecting human health, animal health and environmental health from
the threats posed by emerging infectious diseases. They require a holistic
and multidisciplinary approach that considers the interconnections
between these domains. This is known as the One Health approach,
which aims to prevent and mitigate pandemics by promoting
collaboration across sectors and disciplines at local, national, and global
levels.



3.9.1 Situational Awareness

Situational awareness is the ability to perceive, understand and anticipate the
current and future state of a situation and its implications. Situational
awareness is crucial for pandemic mitigation, which is the reduction of the
health, social and economic impacts of a pandemic. Pandemic mitigation
involves preparedness and response actions that need to be informed by
accurate, timely and relevant information about the pandemic threat and the
resources and capacities to manage it.

We can achieve situational awareness of pandemic mitigation by using
various sources of data, such as surveillance systems, early warning
mechanisms, risk assessments, prevention and control measures, coordination
and cooperation mechanisms, and resilience and recovery measures. These
sources of data can provide information on the following aspects of pandemic
mitigation:

e Pandemic Pathogen: The characteristics of the pathogen that cause the
pandemic, such as its origin, transmission mode, virulence, symptoms,
diagnosis, treatment, and prevention options. For example, situational
awareness of the COVID-19 pandemic requires knowing that it is caused
by a novel coronavirus that emerged from animals, spreads mainly
through respiratory droplets and aerosols, causes mild to severe
respiratory illness, can be detected by molecular or antigen tests, can be
treated with supportive care or specific drugs, and can be prevented by
vaccines or non-pharmaceutical interventions, World Health
Organization (2020).

e Pandemic Spread: The dynamics of the pandemic spread among
humans and animals, such as its geographic distribution, temporal
evolution, reproduction number, attack rate, case fatality rate and impact
on vulnerable groups. For example, situational awareness of the COVID-
19 pandemic requires knowing that it has affected over 200 countries and
territories, has been ongoing since December 2019, has a reproduction
number of around 2.5 in the absence of interventions, has an attack rate
of around 10 per cent globally, has a case fatality rate of around 2 per
cent globally, and has disproportionately affected older people and those
with underlying conditions.

e Pandemic Response: The interventions implemented during a pandemic
to contain, control, and treat the disease, as well as to support the
affected populations. These include isolating and treating cases, tracing
and quarantining contacts, implementing social distancing and travel
restrictions, enhancing infection prevention and control in health
facilities, conducting mass vaccination campaigns, providing
psychosocial support, strengthening social protection schemes,
diversifying livelihoods, enhancing education and awareness, building
social capital and community engagement, rebuilding health systems,
restoring economic activity, addressing inequalities, repairing
environmental damage, evaluating lessons learned and so on.
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e Pandemic Resources: The resources available to manage the pandemic
threat, such as human, financial, informational, and institutional
resources. These include health workers, laboratories, veterinarians,
wildlife experts, international organizations, funding agencies, donors,
partners, stakeholders, surveillance systems, early warning mechanisms,
risk assessments, prevention and control measures, coordination and
cooperation mechanisms, resilience and recovery measures and so on.

Situational awareness of pandemic mitigation can help to guide decision-
making and action-taking at different levels and stages of the pandemic. It
can help to identify and limit emerging outbreaks that might lead to
pandemics, to design and implement effective mitigation measures that
balance benefits and costs, to monitor and evaluate the impacts and outcomes
of the interventions, to adapt and adjust the strategies as new information
emerges, to communicate and cooperate with different actors and sectors
involved in the response, to learn from best practices and challenges faced by
others, to anticipate future scenarios and plan accordingly.

Situational awareness of pandemic mitigation is vital for protecting human
health, animal health and environmental health from the threats posed by
emerging infectious diseases. It requires a holistic and multidisciplinary
approach that considers the interconnections between these domains. This is
known as the One Health approach, which aims to prevent and mitigate
pandemics by promoting collaboration across sectors and disciplines at local,
national, and global levels.

3.9.2 Preventing and Extinguishing Pandemic Sparks

Pandemic sparks are outbreaks of potential pandemic pathogens that can
spread rapidly and widely among humans and animals. Preventing and
extinguishing pandemic sparks are crucial for reducing the risk of pandemics,
which are large-scale outbreaks of infectious diseases that can cause
significant health, social and economic impacts across the world.

Preventing pandemic sparks involves reducing the emergence and
transmission of pandemic pathogens among humans and animals. We can
achieve this by addressing the underlying drivers of zoonotic spillover, such
as deforestation, agriculture, mining, climate change and wildlife trade,
which alter the natural habitats and ecosystems of wildlife and increase the
contact between humans and animals. Prevention measures also include
improving biosecurity and biosafety practices, promoting hygiene and
sanitation, developing vaccines and treatments, and strengthening
surveillance and early warning systems for both human and animal health
approaches.

Extinguishing pandemic sparks involves containing and controlling outbreaks
of pandemic pathogens before they become a wider threat. This can be
achieved by implementing rapid and effective response measures, such as
isolating and treating cases, tracing and quarantining contacts, implementing
social distancing and travel restrictions, enhancing infection prevention and
control in health facilities, conducting mass vaccination campaigns,
providing psychosocial support, strengthening social protection schemes,



diversifying livelihoods, enhancing education and awareness, building social
capital and community engagement, rebuilding health systems, restoring
economic activity, addressing inequalities, repairing environmental damage,
and evaluating lessons learned.

Preventing and extinguishing pandemic sparks require a coordinated and
collaborative effort among multiple actors and sectors at local, national, and
global levels. They also require a holistic and multidisciplinary approach that
considers the interconnections between human health, animal health and
environmental health. This is known as the One Health approach (WHO,
2010), which aims to prevent and mitigate pandemics by promoting
collaboration across sectors and disciplines at local, national, and global
levels.

3.10 RISK COMMUNICATIONS

Risk communications are the exchange of information and advice between
experts, authorities and the public about the nature, magnitude, and
consequences of a health threat, as well as the actions to be taken to protect
oneself and others from it. Risk communications are a key component of
public health interventions during a pandemic, which is a large-scale
outbreak of an infectious disease that can spread rapidly and widely across
the world.

Risk communications on pandemic aim to achieve the following objectives:

e To Inform and Educate: Risk communications provide accurate, timely
and relevant information about the pandemic pathogen, its transmission,
symptoms, diagnosis, treatment, and prevention options, as well as the
epidemiological situation, the public health measures and the resources
and capacities to manage the threat. Risk communications also address
misinformation, rumours, and myths that may undermine trust and
compliance with the recommendations (CDC, 2018).

e To Engage and Empower:. Risk communications involve listening to
and understanding the needs, concerns, perceptions, and preferences of
different audiences, such as health workers, patients, contacts,
communities, media, and policy-makers. Risk communications also
encourage participation and feedback from these audiences to tailor the
messages and strategies to their context and culture. Risk
communications also promote positive behaviours and actions that can
protect oneself and others from the pandemic.

e To Persuade and Influence: Risk communications use various
techniques, such as framing, storytelling, emotional appeals, social
normsand incentives, to motivate and persuade different audiences to
adopt or change their attitudes, beliefs and behaviours regarding the
pandemic. Risk communications also address barriers and challenges that
may hinder compliance with the recommendations, such as fear, stigma,
denial, or resistance.
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To Coordinate and Cooperate: Risk communications foster
collaboration and coordination among different actors and sectors
involved in the pandemic response, such ashealth authorities,
laboratories, veterinarians, wildlife experts, international organizations,
funding agencies, donors, partners, stakeholders, and media. Risk
communications also ensure consistency and coherence of the messages
and actions across different sources and channels.

Risk communications duringa pandemic require a strategic approach that
considers the following elements:

Goals: The specific outcomes that risk communications aim to achieve
for each stage of the pandemic (prevention, detection, response,
recovery), such as raising awareness, increasing knowledge, enhancing
trust, improving skills, changing behaviours, building resilience and so
on.

Audience: The different groups of people that risk communications
target or reach with their messages and actions, such as the public, at-risk
groups, affected populations, health workers, patients, contacts,
communities, media and policy-makers. The audiences may have unique
characteristics, such as age, gender, education, culture, language,
literacy, and so on.

Message: The key information and advice that risk communications
convey to each audience for each stage of the pandemic, such as what is
known and unknown about the pandemic pathogen, what are the risks
and benefits of different interventions, what are the recommended
actions and alternatives and so on.

Source: The individuals or organizations that deliver or endorse the
messages and actions of risk communications, such as experts,
authorities, leaders, celebrities, peers, or influencers. The sources may
have different levels of credibility, trustworthiness, legitimacy, and
relatability for each audience.

Channel: The means or platforms through which risk communications
disseminate or receive their messages and actions, such as mass media
(television, radio), social media (Facebook, Twitter), print media
(newspapers, flyers), interpersonal communication (face-to-face, phone),
community engagement (meetings, events) or digital tools (apps,
websites). The channels may have different advantages and
disadvantages in terms of reach, accessibility, interactivity, and
feedback.

Evaluation: The methods or indicators used to measure or monitor the
effectiveness and impact of risk communications on their goals and
audiences. The evaluation may involve quantitative or qualitative data
collection and analysis techniques to assess changes in awareness,
knowledge, trust, skills, behaviour or outcomes.



Risk communications duringa pandemic are vital for protecting human
health, animal health and environmental health from the threats posed by
emerging infectious diseases. They require a holistic and multidisciplinary
approach that considers the interconnections between these domains. This is
known as the One Health approach, which aims to prevent and mitigate
pandemics by promoting collaboration across sectors and disciplines at local,
national, and global levels.

3.11 REDUCING PANDEMIC SPREAD

Pandemic spread is the transmission of an infectious disease that can affect
large numbers of people across multiple countries or regions. Reducing
pandemic spread is important for minimising the health, social and economic
impacts of a pandemic. Reducing pandemic spread involves two key
strategies: limiting contacts of infected individuals and reducing the
transmission probability per contact.

Limiting contacts of infected individuals involves identifying and isolating
cases, tracing and quarantining contacts, implementing social distancing and
travel restrictions, and enhancing infection prevention and control in health
facilities. These measures aim to reduce the number of people who are
exposed to the pandemic pathogen and to break the chains of transmission in
communities. Limiting contacts of infected individuals requires timely
detection and reporting of outbreaks, effective surveillance and early warning
systems, adequate testing and diagnostic capacity, clear communication and
coordination among different actors and sectors, and public compliance and
cooperation.

Reducing the transmission probability per contact involves wearing face
masks, promoting hygiene and sanitation, developing vaccines and
treatments, and strengthening the immune system. These measures aim to
reduce the likelihood of infection or severity of disease when exposure
occurs. Reducing the transmission probability per contact requires accurate
information and education about the pandemic pathogen, its transmission
mode, symptoms, diagnosis, treatment, and prevention options, as well as the
risks and benefits of different interventions. It also requires the availability
and accessibility of personal protective equipment, water and soap,
disinfectants, vaccines, and treatments, as well as public acceptance and
uptake of these measures.

Reducing pandemic spread requires a holistic and multidisciplinary approach
that considers the interconnections between human health, animal health and
environmental health. This is known as the One Health approach, which aims
to prevent and mitigate pandemics by promoting collaboration across sectors
and disciplines at local, national, and global levels.

Check Your Progress 2

Note: 1) Use the space given below for your answers.

i1) Check your answers with those given at the end of the unit.
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1) Highlight the factors that influence the emergence and spread of
infectious diseases.

2) What are the main tools and methods that epidemiologists use to study
epidemics and pandemics?

3) What are the major challenges and opportunities for epidemiology in the
context of the COVID-19 pandemic?

3.12 CONCLUSION

The purpose of this unit was to provide a comprehensive overview of the
epidemiological concerns for epidemic and pandemic diseases.At the initial
stage, we have defined and discussed the important terms, which are
epidemic, endemic, and pandemic diseases. We have explored
epidemiology's impact on the COVID-19 pandemic and public health
response. In addition, the causes of infectious disease and spread have been
explained. We have examined epidemiological studies and highlighted
limitations during a global epidemic. A thorough study of COVID-19 and
pandemic-related health disparities and determinants of health has provideda
clear understanding of the subject. The study has also focused on prevention,
control, and policy implications in the case of COVID-19. In this Unit, we
have emphasised epidemic and pandemic epidemiology also.We hope that
this unit will stimulate further interest and inquiry in this important field of
public health.



3.13 GLOSSARY

Extinguishing Pandemic Sparks : It refers to the proactive measures
taken by health organizations and
governments to prevent the outbreak of
infectious diseases from becoming
full-scale pandemics. This involves
rapidly identifying and containing
potential outbreaks, often referred to as
‘sparks’ before they can spread widely
and cause significant harm. The
concept includes enhanced
surveillance, active monitoring, and
the implementation of both medical
and non-medical interventions to
control the spread of the disease.

Pandemic Risk : The risk of a pandemic refers to the
anticipated impact of a widespread
infectious disease on human health,
economies, and communities. This
type of risk presents a challenge in
terms of insurability because it is
inherently global and has the potential
to simultaneously impact numerous
individuals and economic sectors.

Social Cohesion ¢ Social cohesion is a concept that refers
to the strength of relationships and the
sense of solidarity among members of
a society. It encompasses the extent to
which individuals feel connected and
committed to one another, and how
much they share common values and
goals.
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3.15 ANSWERS TO CHECK YOUR PROGRESS
EXERCISES

Check Your Progress 1
1) Your answer should include the following points:

e An epidemic is a disease outbreak that is rapidly spreading in a
limited region, while a pandemic is an epidemic that is actively
spreading to multiple regions across the globe.

2) Your answer should include the following points:

e Some of the key epidemiological parameters are the basic
reproduction number, which describes the average number of
secondary cases generated by one primary case in a susceptible
population; the incubation period, which is the time between
infection and onset of symptoms; and the case fatality rate, which is
the proportion of infected individuals who die from the disease.

3) Your answer should include the following points:

e Some of the global strategies include vaccination campaigns,
emergency vaccine stockpiles, surveillance and early warning
systems, risk communication and community engagement, infection
prevention and control measures, and research and innovation.

Check Your Progress 2
1) Your answer should include the following points:

e Factors include population growth and movement, urbanisation and
deforestation, climate change and environmental damage,
interactions between humans and animals, antimicrobial resistance,
as well as social and economic inequalities.

2) Your answer should include the following points:

e Various tools and methodologies include mathematical modelling
for estimating crucial parameters and projecting future scenarios,
contact tracing to identify sources and transmission routes, genomic
sequencing for tracking pathogen evolution and diversity, and
serological testing to measure the immune response and population
exposure.

3) Your answer should include the following points:

e Challenges include uncertain and varying data quality, complex
transmission dynamics, ethical and social concerns in public health
actions, and communication gaps among stakeholders. Opportunities
lie in improving analytical techniques and technologies, fostering
collaboration and data sharing, involving and empowering
communities, and enhancing preparedness and response learning.
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