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1.0 OBJECTIVES 

After studying this Unit, you should be able to: 

• Discuss an overview of emerging diseases; 

• Explore the ecological factors influencing disease emergence; 

• Highlight the socio-economic factors that contribute to the emergence of 
new diseases; 

• Investigate the zoonotic diseases and their implications for human health; 

• Explain the role of surveillance and early detection in mitigating 
emerging diseases; and 

• Examine the strategies for prevention, preparedness, and response to 
emerging diseases. 

1.1 INTRODUCTION 

A comprehensive overview of the factors that favour the emergence of new 
diseases, and zoonotic diseases contributes to a better understanding of the 
subject. In this Unit, we will focus on how disease patterns are influenced by 
population growth, urbanisation, poverty, food systems, and globalisation. In 
this context, by understanding the social and economic determinants of 
disease emergence, strategies to address the root causes and minimise the risk 
of future outbreaks can be developed.We will highlight the zoonotic diseases, 
and their impact on human health by focusing on infections that pass between 
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animals and humans. It includes research on zoonotic diseases, their effects 
on human health, and how they cross over from animals to humans. By 
examining zoonotic diseases, we will discuss the risks they pose; and 
promote interdisciplinary collaboration to prevent, detect, and control these 
infections. Further, we will explain the role and significance of surveillance 
and early detection in mitigating emerging diseases.The discussion will focus 
on the role of advanced surveillance techniques, like genomics and remote 
sensing, in detecting disease outbreaks. The study of practical strategies and 
recommendations, and early detection helps us to prevent the spread of new 
diseases and intervene quickly. In addition, we will describe the importance 
of the One Health approach, which integrates human, animal, and 
environmental health, in preventing and managing disease emergence. Last, 
but not least, we will bring out the strategies for surveillance, risk 
assessment, public health interventions, and international collaboration to 
strengthen the global efforts to combat emerging diseases. 

1.2  EMERGENCE OF NEW DISEASES AND 
ZOONOTIC DISEASES 

New infectious diseases in animals and humans have been on the rise lately 
(Apetrei and Marx 2004). Highly Pathogenic Avian Influenza (HPAI) & 
Severe Acute Respiratory Syndrome (SARS) are two notable incidents that 
have affected human populations recently (Guan et al., 2003). 

In 2004, HPAI (subtype H5N1) spread rapidly across Asia, resulting in 
devastating outbreaks in both poultry and humans in Thailand, Vietnam, and 
elsewhere. Between January and late September 2004, there were over 40 
recorded human cases, resulting in at least 30 deaths. However, 8,000 cases 
of human sickness (with 774 deaths) were attributed to SARS in 2003 
because of a newly found coronavirus. At least 12 cases were recorded in 
2004 (although some were because of laboratory infection in Asia). 
HIV/AIDS is an instance of a modern infectious disease that has emerged in 
recent years (Chua et al., 2000). U.S. cases of Rift Valley fever, hantavirus 
pulmonary syndrome, and West Nile virus Haemolytic Uraemic Syndrome 
(HUS) is an Escherichia coli infection (serotype O157:H7 in the United 
States and a wide range of other serotypes worldwide) that is spread by 
contaminated food. 

The presence of monkeypox in the United States in 2003 was unexpected due 
to a connection in the pet trade (Fenner, 1993). These diseases are all 
considered zoonotic. Zoonotic infections are the main route for transmitting 
many newly identified human diseases from animals to humans. Emerging 
infections are those whose prevalence or distribution is rapidly expanding or 
new to a region (table 1.1). We can break the emergence of infectious 
diseases down into two distinct phases. Initially, the release of the agent into 
a fresh population of hosts is necessary. The second phase involves the 
agent's continued spread inside the new host population. The new host may 
eventually accommodate this agent. Most new infectious diseases appear to 
be brought on by environmental pathogens that have been given a chance to 
infect fresh host species or populations. Rarely, a new strain of the pathogen 



 

 

Emerging Diseases: 
Factors that Favour 

Emergence of New 
Diseases, and 

Zoonotic Diseases 

15 

may emerge, leading to a previously unknown disease. Infectious disease 
‘emerges’ when it spreads to a new population and is detected (Flahault and 
Valleron, 1992).  

‘Microbial traffic’ is the movement of microorganisms between different 
populations. Several human actions boost microbial traffic, which encourages 
the emergence of disease, which can occasionally spread like wildfire. 
Infectious diseases and antibiotic-resistant bacteria usually start in one area 
before spreading to other regions. In this context, zoonotic illnesses are 
crucial. Many infectious diseases have their roots in zoonotic invasions, 
suggesting that this ‘zoonotic pool’ is a significant and potentially fruitful 
source of new diseases (Guarner et.al., 2004). The zoonotic pool is still likely 
to be an important source, as new zoonoses keep being found regularly. As 
just one example, the Henipaviruses (Hendra virus in Australia and Nipah 
virus in Asia) were not known to humans until the 1990s, but have likely 
been present in the natural reservoirs of fruit bat (Pteropus) species for much 
longer. 

The second step in the spread of an infection is for it to be introduced. 
Thankfully, zoonotic infections have a wide range of susceptibility. Although 
many potential zoonoses exist, only a small percentage ever become 
widespread among humans. Many factors, such as non-specific and induced 
immunity, receptor specificity, and host body temperature, contribute to this 
seeming impasse between species. There is still a great deal to learn. Despite 
causing human disease with a quick course and significant fatality, zoonotic 
agents like Ebola, Lassa fever, and Nipah viruses have low human-to-human 
transmission rates. The SARS is an obvious exception to this trend and has 
(justifiably) received a lot of focus from the global health community. 
Although there is a wide range of influenza's contagiousness, major 
pandemic strains have shown rates of dissemination. However, other 
methods, such as nosocomial infection, may transmit the infection even if a 
zoonotic agent cannot travel readily from person to individual or establish 
itself in the human population (Hahn et al., 2000). Most secondary 
transmissions of diseases including Ebola, Lassa fever, and SARS have 
occurred in healthcare facilities because of lapses in infection control or the 
use of contaminated injectable equipment. 

Table 1.1: Instances of Diseases that have recently Emerged or  
Re-emerged in Humans 

Infectious Disease Pathogen Emerging/ 
Re-emerging 

Primary 
Transmission 

Virus    
West Nile fever West Nile virus Re-emerging Vector-borne 

Hantavirus pulmonary 
syndrome 

Hantavirus Emerging Zoonotic 

Dengue fever Dengue virus Re-emerging Vector-borne 

Zika virus disease Zika virus Re-emerging Vector-borne 
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Yellow fever Yellow fever virus Re-emerging Vector-borne 

Japanese encephalitis Japanese encephalitis 
virus 

Re-emerging Vector-borne 

Marburg hemorrhagic 
fever 

Marburg virus Re-emerging Zoonotic 

Rift Valley fever Rift Valley fever virus Re-emerging Vector-borne 

Ebola hemorrhagic 
fever 

Ebola virus Re-emerging Zoonotic 

Lassa fever Lassa virus Re-emerging Zoonotic 

Hendra virus infection Hendra virus Emerging Zoonotic 
Nipah virus infection Nipah virus Emerging Zoonotic 
Highly pathogenic 
avian influenza 

H5N1, H7N9 influenza 
virus 

Emerging Zoonotic 

Severe acute 
respiratory syndrome 

SARS-CoV-1 Emerging Respiratory 
(person-to-
person) 

Middle East 
Respiratory Syndrome 

MERS-CoV Emerging Zoonotic 

COVID-19 SARS-CoV-2 Emerging Respiratory 
(person-to-
person) 

2009 Pandemic 
influenza 

Swine-origin H1N1 
influenza virus 

Emerging Respiratory 
(person-to-
person) 

Bacteria    
Lyme disease Borrelia spp. Emerging Vector-borne 
Cholera Vibrio cholerae Reemerging Waterborne 
Plague Yersinia pestis Reemerging Vector-borne 
Bartonellosis Bartonella spp. Emerging Zoonotic 
Vancomycin-
resistant Staphyloco-
ccus aureus infections 

Staphylococcus aureus Reemerging Person-to-
person 

Pathogenic Escherichia 
coli infections 

Pathogenic E. coli strains Emerging Foodborne 

(O157:H7 & O104:H4) 
Diphtheria Corynebacterium-

diphtheriae 
Reemerging Respiratory 

(person-to-
person) 

Typhoid fever Salmonella typhi Reemerging Foodborne, 
waterborne 

Multidrug-resistant 
tuberculosis infections 

Mycobacterium 
tuberculosis 

Reemerging Respiratory 
(person-to-
person) 

Fungal    
Cryptococcus 
gattii infections 

Cryptococcus gattii Emerging Environmental 
exposure 

Parasite    
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Cyclosporiasis 
infections 

Cyclosporacayetanensis Emerging Foodborne, 
waterborne 

Drug-resistant malaria Plasmodium spp. Reemerging Vector-borne 

Protein    
Variant Creutzfeldt–
Jakob disease 

Prion Emerging Zoonotic, 
foodborne 

 
Figure 1.1: Cause-and-effect Network demonstrating the Ecological impact of  

Infectious diseases 

The microorganism can show up in new places if the reservoir host or vector 
becomes more extensively spread or if there is more regular human contact, 
just as with classic zoonoses such as rabies (Figure 1.1). Historically, the 
introduction of rat hosts has resulted in the spread of a variety of illnesses, 
including bubonic plague and hantavirus infections. The establishment of a 
disease can be hastened by factors that encourage either the introduction or 
spread steps.  
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Naturally, any classification of these elements will be arbitrary, but it should 
accurately portray the underlying processes that lead to the emergence of 
diseases. Definitions from the first new infection plan of the U.S. Centers for 
Prevention and Control of Disease were added to the categories created in the 
initial 1992 Institute of Medicine report on emerging infections (Henderson, 
1993).  

New disease outbreaks can be attributed to shifts in human population and 
behaviour, such as urbanisation and migration. These factors elevate the risk 
of disease transmission by bringing individuals into closer contact with 
pathogens and altering social dynamics. Trade and travel facilitate the rapid 
spread of diseases across regions and continents, as pathogens hitchhike on 
goods, animals, and humans. Advances in technology and industry can 
enhance disease surveillance and control, while also presenting new 
possibilities for disease outbreaks. The ability of pathogens to adapt and 
develop resistance through genetic mutations and selection pressures makes 
them harder to control, increasing the risk of emerging diseases. 

By studying these objectives, this unit hopes to add to our understanding of 
factors that lead to new diseases and zoonotic infections. It strives to promote 
a holistic understanding of emerging diseases, facilitate evidence-based 
interventions, and inspire further research in this critical area of study. 

1.3  FACTORS THAT FAVOUR EMERGENCE 
OF NEW DISEASES, AND ZOONOTIC 
DISEASES 

i) Ecological and Environmental Factors  

A complex interplay of ecological and environmental factors influences 
emerging diseases. Habitat destruction, driven by activities such as 
deforestation and urbanisation, disrupts ecosystems and forces wildlife 
into closer proximity to humans. The increased interaction raises the 
chances of zoonotic diseases transferring from animals to humans. 
Climate change is a critical factor that is expanding disease vectors' 
range and facilitating the spread of diseases. Biodiversity loss also plays 
a role, as it disrupts ecological balance and can lead to an increase in 
disease reservoirs or vectors. Crowded and unsanitary conditions in 
intensive agriculture and livestock production can lead to the 
transmission of pathogens among animals and potentially to humans. 
Diseases spread quickly across borders through global travel and trade, 
as pathogens latch onto people, animals, or traded goods. Urbanisation 
increases the risk of diseases like dengue fever and cholera due to 
overcrowding and poor sanitation. Pollution weakens immune systems 
and ecosystems, increasing susceptibility to infections in humans and 
animals. Human actions, such as taking over animal habitats and eating 
bushmeat, can lead to more disease spread. To prevent and control 
diseases, we must address ecological and environmental factors through 
sustainable practices, conservation efforts, and responsible behaviour. 
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ii) Human Behaviour and Societal Factor 

The emergence and spread of emerging diseases are significantly 
influenced by human behaviour and societal factors. Cultural practices, 
social norms, and individual behaviours can directly impact disease 
transmission dynamics. Inadequate hygiene, such as improper 
handwashing and sanitation, can create an environment where infectious 
agents thrive. Engaging in food-related behaviours like consuming exotic 
or undercooked animals can heighten the chances of zoonotic diseases. 
Factors like population density, urbanisation, and migration also 
contribute to the spread of diseases. High population density in urban 
areas facilitates the rapid spread of respiratory infections and diseases. 
Migration and displacement of populations can disrupt healthcare 
systems, hinder access to healthcare services, and lead to the introduction 
and spread of diseases across different regions. Poverty, limited 
healthcare access, and weak public health systems make it harder to 
control emerging diseases, especially for vulnerable groups. Human 
behaviour and societal factors can influence the effectiveness of disease 
control measures. Misinformation and fear can lead to people not 
following preventive measures or being hesitant about vaccines. 
Effective communication strategies, community engagement, and 
addressing social determinants of health are crucial for promoting 
behaviour change, disseminating accurate information, and fostering 
trust in public health measures. By addressing human behaviour and 
societal factors, public health officials can create effective strategies to 
prevent the impact of emerging diseases. 

iii) Intensive Agriculture and Animal Husbandry 

The emergence and spread of infectious diseases are greatly influenced 
by intensive agriculture and animal husbandry practices. These practices 
involve high-density livestock populations, Confined Animal Feeding 
Operations (CAFOs), and the extensive use of antibiotics and other 
agrochemicals. These conditions promote the spread and growth of 
pathogens. High-density livestock populations allow for close contact 
among animals, increasing the likelihood of disease transmission. In 
crowded and unsanitary conditions, pathogens can easily spread among 
animals, leading to disease outbreaks. The use of antibiotics in intensive 
farming can contribute to the development of antimicrobial resistance, 
making infections more difficult to treat. Intensive agriculture also brings 
humans into closer contact with animals and their waste, increasing the 
risk of zoonotic diseases. Occupational exposure to animal pathogens, 
such as those found in poultry farms or pig operations, can lead to the 
transmission of diseases from animals to humans. Handling and 
consumption of animal products can also be sources of infection if it 
does not follow proper hygiene practices. The expansion of agricultural 
land and deforestation for livestock production can cause the 
encroachment of human settlements into previously untouched habitats. 
This encroachment increases the contact between humans, domesticated 
animals, and wildlife, creating opportunities for the spillover of novel 
pathogens from wildlife to humans. To mitigate the risks of intensive 
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agriculture and animal husbandry, sustainable farming practices like 
enhanced animal welfare, improved hygiene, decreased antibiotic usage, 
and environmental stewardship must be adopted. Disease prevention in 
agriculture requires enhanced surveillance, early detection, and rapid 
response. 

iv) Globalisation and Connectivity 

Globalisation and increased connectivity have significantly influenced 
the emergence and spread of infectious diseases. The interconnectedness 
of modern societies through global travel, trade, and information 
exchange has sped up the transmission of pathogens across borders and 
continents. Rapid global travel promotes the introduction and spread of 
infectious diseases. Infected individuals can carry pathogens to new 
locations, leading to local outbreaks or even global pandemics. Airports, 
seaports, and other transportation hubs serve as gateways for the spread 
of diseases, as shown by the rapid global transmission of viruses like 
SARS-CoV-2 during the COVID-19 pandemic. Global trade, including 
the import and export of animals, plants, and products, can also 
contribute to disease emergence. Pathogens can be transported through 
traded goods, including food products or live animals, leading to the 
introduction of new diseases to previously unaffected regions. The 
intensification of agricultural practices to meet global demand has 
increased the risk of disease outbreaks in livestock populations, which 
can subsequently affect human health. Information and technological 
advancements in communication have both positive and negative effects 
on disease emergence. On one hand, timely sharing of information and 
research can aid in disease surveillance, early detection, and response. 
Public health efforts can be undermined and effective disease control 
measures hindered by the rapid spread of rumours and misinformation on 
social media platforms. To address the challenges posed by globalisation 
and connectivity, international collaboration and coordination are crucial. 
This includes the sharing of data, surveillance systems, and resources, as 
well as harmonised public health measures and protocols. Strengthening 
global health governance and fostering partnerships between countries, 
organisations, and communities are essential for preventing, detecting, 
and responding to emerging diseases in an interconnected world. 

v) Urbanisation and Development 

New diseases and zoonotic infections have emerged due to urbanisation, 
rapid urban development, and related socio-economic changes. It 
recognises the growing global trend of urbanisation and the need to 
understand its impact on disease dynamics. This section delves into the 
specific factors and mechanisms through which urbanisation and 
development contribute to disease emergence. The analysis of disease 
patterns in urban settings is necessary to understand the drivers of 
urbanisation that contribute to disease emergence and the relationship 
between urban environments and disease transmission dynamics. The 
focus is on investigating the link between urbanisation and the rise of 
new diseases. Aims to assess the consequences of urban development, 
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including infrastructure expansion, land-use changes, and urban 
encroachment on natural habitats. It involves studying the disruption of 
ecological systems and the resulting impacts on wildlife populations, 
which can contribute to the spillover of zoonotic pathogens to humans. 
Through analysing these effects, we can develop approaches for 
sustainable urban planning that reduce the likelihood of disease 
outbreaks. 

It’s essential to understand the social and behavioural factors associated 
with urbanisation that influence disease transmission. It involves 
investigating population density, overcrowding, sanitation conditions, 
access to healthcare, and lifestyle changes in urban settings. Through the 
analysis of these factors, we can pinpoint the social determinants that 
contribute to infectious disease spread and create targeted interventions 
to lessen the disease burden. 

By studying urban settings, we can expand our knowledge of the factors 
that promote the emergence of new diseases and zoonotic infections. 
This information can guide urban planning, public health interventions, 
and policy decisions, ultimately helping prevent and control emerging 
diseases in urbanisation and development. 

vi) Modifications to the Environment, Agricultural Progress, and Food 
Processing 

A shift in the local ecosystem, often due to agricultural or economic 
progress, is a major cause of recent disease outbreaks. Emergence is 
typically triggered by ecological conditions that bring humans into touch 
with a natural reservoir or host already infected with a previously 
unknown pathogen (table 1.2). This can happen when the microbe is 
brought closer to, or separated from, its native host, or when 
environmental conditions shift to benefit the growth of the bacterium's 
population. Reforestation may have played a role in the rise of Lyme 
disease in the US and Europe by increasing deer populations, which in 
turn increased the number of disease-carrying ticks. More people are 
now in close contact with the vector because of the influx of people into 
these locations. A growing body of evidence suggests that agricultural 
progress — one of the most prominent ways humans affect and interact 
with the environment—may contribute to creating new diseases. It is 
highly probable that the Hantaan virus, which causes Korean 
haemorrhagic fever, has been known in Asia for centuries and is 
accountable for at least 100,000 cases of sickness in China annually 
(Johnson, 1993). The field mouse, Apodemusagrarius, is a natural host 
for the virus. The rat population booms in rice fields, and harvest 
workers often catch the disease by handling infected rodents. The 
Argentine haemorrhagic fever virus, Junin, is a completely different 
virus, yet its history is strikingly similar to that of Hantaan. Human cases 
increased in tandem with the rise of maize agriculture, and the 
conversion of grassland to maize cultivation favoured a rodent that was 
the natural host for this virus. As more land is cultivated, more instances 
are expected to surface (Kash et al., 2004). 
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Table 1.2: Origins of New Diseases: Role of Humans 

Demographic and Societal Disease and Intervention Policy 

Urban-industrially related Pathogen, vector, or human biology 

• unprecedented human population 
growth 

• drug resistance 

• unplanned and uncontrolled 
urbanisation 

• insecticide resistance 

• non-biodegradable packaging • pathogenicity and susceptibility  
Public health policy 

• increasing modern transportation • emphasis on emergency response 
• de-emphasis on prevention 

Rural Development related • complacency 

• agricultural practices 
• deforestation 

• deterioration of the public health 
infrastructure 

Pandemic influenza has been attributed to agricultural practices. The 
mutation in response to host immune selection ('antigenic drift') that 
causes the frequent yearly or biennial epidemics is not usually the cause 
of pandemic influenza viruses. Gene fragments from two different 
influenza A strains re-assort to form a new human-infectious virus. The 
novel gene segments typically come from birds. Ducks and other birds 
are important reservoirs for influenza, according to multiple studies. The 
current concern over avian influenza infection in Asia suggests humans 
are resistant to direct infection by most avian influenza viruses. 
However, pigs may be more readily susceptible and could serve as 
mixing vessels for new mammalian influenza strains. The People's 
Republic of China has been a common source of pandemic influenza 
viruses in the past. Scholtissek and Naylor suggested a few years ago 
that integrated pig-duck farming, a long-standing food production system 
in certain regions of China, creates a natural environment for new 
influenza recombinants (Lipatov et al., 2004). High-intensity farming 
and cross-border cattle transportation have led to claims that favourable 
conditions are now present in Asia, Europe, and elsewhere. Exposure to 
new influenza viruses may also occur in chicken farming, as suggested 
by recent human cases of avian flu. It has been widely believed that 
humans cannot be infected by avian influenza strains. Uncertainty 
surrounding the virus's aetiology adds to the apprehension surrounding 
the great influenza epidemic of 1918–1919. Although this pandemic 
virus originated in birds, it is still unclear whether it reached the human 
population via birds or by some other animal (like pigs) (Lipsitch et al., 
2003). 

Because of avian flu outbreaks in humans in Asia, researchers are taking 
a fresh look at how pandemic viruses spread to people. Live animal 
markets and similar places where animals are kept in proximity have 
received significant attention due to these incidents. It is our belief that 
these markets had a significant impact on the dissemination of both 
HPAI and SARS. Each case involved a human agriculture worker or 
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food handler who contracted a zoonotic infection from a source animal 
used in human food production (Longini, 1986). Especially with SARS, 
there were situations where the virus was passed on to others. Even 
while HIV-1 is a more difficult example to use because its origin and 
manner of introduction are still unknown, the best data shows that HIV-1 
was also originally zoonotic, possibly transferred from non-human 
primates, possibly more than once. It is still unknown how HIV-1 was 
transmitted from animals to humans, but the 'bush meat' trade, which 
involves handling infected animal carcasses, is the leading suspect. If 
this is true, it closely resembles the scenario suggested for the 
transmission of SARS through contact with animals consumed by 
humans. 

vii)  Science, Manufacturing, and Internationalisation 

There is a strong connection between the two potential modes of disease 
transmission—high-density settings and international trade and travel. In 
industrialised countries, agricultural and food production are examples of 
the "high density" that characterises many modern businesses. 
Intensively breeding food animals has the potential to propagate a 
pathogen currently impacting only a small segment of the population. E. 
coli strains that cause HUS may have started in small, isolated herds but 
spread widely after encountering densely populated cattle. 

Advanced manufacturing techniques increase efficiency and decrease 
expenses, but they also heighten the risk of accidental contamination and 
amplify its consequences in sectors like food production that handle 
biological materials. Like the contamination of hamburger meat by E. 
coli strains that result in HUS, a pathogen in the raw material can also 
contaminate a significant amount of the final product. Food-borne 
illnesses are more commonly caused by contamination of raw materials 
from diseased food-producing animals and cross-contamination during 
processing. 

Bovine spongiform encephalopathy is another example of a disease that 
is thought to have been spread between species because of industrial 
operations (figure 1.2). Scrapie was likely transferred from sheep to 
cattle, leading to the emergence of this disease in the 1980s. A new 
version of Creutzfeldt-Jakob disease in humans has been connected to 
this condition. Incomplete inactivation of the scrapie agent in sheep 
byproducts that were fed to cattle appears to have caused the spread. 

Globalisation makes matters worse by facilitating the spread of these 
problems to other regions and even new continents. The recent 
occurrence of monkeypox in the United States serves as an illustration of 
this. The orthopox virus that causes monkeypox is linked to the variola 
(smallpox) virus but is more commonly found in the central African 
rainforests. It is hypothesised that many rodent species serve as a natural 
reservoir for it. Humans were infected with monkeypox after buying 
prairie dogs (Cynomys spp.) as pets from a vendor in the Midwest, USA, 
in 2003. In a facility, the prairie dogs were kept alongside African 
rodents infected with the monkeypox virus. Some of the prairie dogs, 
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having contracted the virus and then become ill, transmitted it to their 
human owners. There were 71 human cases reported across 6 states, with 
35 of those cases verified by laboratories. 

 
Figure 1.2: Human, Illness, and Ecological Systems and their Temporal and Spatial 

Relationships 

viii) Changing and Adapting over Time: Evolution  

All forms of life, including microbes, are in a state of continual change 
and development. The rise of antibiotic-resistant bacteria due to the 
extensive use of antimicrobials in the environment demonstrates the 
power of natural selection and serves as a valuable lesson in evolution. 
Because of the widespread and sometimes improper use of antimicrobial 
medications, antibiotic-resistant bacteria and drug-resistant parasites 
have grown commonly. New antibiotic-resistance genes can be acquired 
by pathogens from other non-pathogenic, species in the environment, 
either because of or in response to antibiotic selection pressure (Morse, 
1990). 

Many viruses are widely recognised for their high mutation rate and 
ability to rapidly generate new variants. Antigenic drift in influenza is a 
prototypical case in point. Evidence suggests that the SARS coronavirus 
underwent genetic changes as it spread from its original host to humans, 
including a 29-base deletion. The exact role of these mutations in making 
the SARS coronavirus more contagious in humans is still debatable. 

ix) Ineffective Public Health Policies and Inadequate Public Health 
Facilities 

When diseases that were previously decreasing in frequency suddenly 
start spreading rapidly again, they are considered re-emerging. 
Vaccination and vector control can help prevent infectious diseases, 
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while traditional sanitation and healthcare measures have historically 
contained the spread of other diseases. However, the infections 
frequently persist as residual foci of infection and can re-emerge under 
favourable conditions. The failure of preventative and therapeutic efforts 
frequently causes such situations. 

Public health concerns related to re-emerging infectious illnesses are 
often recognised and acknowledged, but efforts to address them have 
sometimes been neglected. Sadly, this is a common occurrence in 
underdeveloped regions and urban centres of the developed world. Re-
emerging diseases may be an indicator of failing public health policies. 
This serves as a cautionary tale about getting too comfortable with the 
idea of contagious diseases. 

Check Your Progress 1 

Note: i)  Use the space given below for your answers. 
 ii)  Check your answers with those given at the end of the unit. 

1) “To prevent and control diseases, we must address ecological and 
environmental factors through sustainable practices, conservation efforts, 
and responsible behaviour”. Discuss. 

 …………………………………………………………………………… 

 …………………………………………………………………………… 

 …………………………………………………………………………… 

 …………………………………………………………………………… 

 …………………………………………………………………………… 

2) Enumerate factors that favour the emergence of new diseases, and 
zoonotic diseases. 

 …………………………………………………………………………… 

 …………………………………………………………………………… 

 …………………………………………………………………………… 

 …………………………………………………………………………… 

 …………………………………………………………………………… 

1.4 SURVEILLANCE AND EARLY WARNING 
SYSTEMS  

Surveillance and early warning systems are crucial in identifying and 
addressing emerging diseases. These systems involve the systematic 
collection, analysis, and interpretation of health data to identify patterns, 
trends, and unusual events that may indicate a new or re-emerging disease. 
Active surveillance involves actively seeking and monitoring cases of 
specific diseases or syndromes through various channels, such as healthcare 
facilities, laboratories, and community reporting. Passive surveillance relies 
on the spontaneous reporting of cases by healthcare providers and 
institutions. Both forms of surveillance contribute to the early detection of 
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emerging diseases by capturing information on symptoms, geographical 
distribution, and demographic characteristics of affected individuals. Early 
warning systems use surveillance data to detect and signal potential outbreaks 
or epidemics. This includes monitoring indicators, such as an increase in the 
number of cases, changes in disease severity or clinical presentation, or the 
emergence of unusual pathogens or strains. Early warning systems often use 
statistical models, data algorithms, and risk assessment tools to identify 
patterns and generate alerts for public health authorities. Timely detection 
through surveillance and early warning systems enables public health 
officials to start prompt response measures, such as isolation and treatment of 
cases, contact tracing, and implementation of preventive measures. It also 
facilitates the rapid mobilisation of resources, deployment of medical 
personnel, and dissemination of accurate information to the public. To be 
effective, surveillance and early warning systems require robust 
infrastructure, capacity-building, and collaboration at local, national, and 
international levels. This includes the development and maintenance of 
surveillance networks, training of healthcare workers, laboratory 
strengthening, and information-sharing platforms. By improving and 
expanding these systems, public health authorities can better detect, monitor, 
and respond to emerging diseases, reducing their impact and preventing 
further spread. 

1.5 ZOONOTIC DISEASES AND ONE HEALTH 
APPROACH 

The transmission of zoonotic infections between animals and humans is a 
major concern in emerging diseases. Many emerging diseases, such as Ebola, 
SARS, MERS, and COVID-19, are zoonotic. The One Health approach 
acknowledges the interconnectedness of human health, animal health, and 
ecosystems. By considering the interconnectedness of these three domains, it 
becomes possible to better understand the factors contributing to disease 
emergence and develop holistic strategies for prevention, detection, and 
response. The approach requires professionals from different fields, such as 
human medicine, veterinary medicine, environmental science, epidemiology, 
and public health, to work together. By pooling expertise and sharing 
information, One Health initiatives can enhance surveillance systems, 
improve early detection of zoonotic diseases, and facilitate a coordinated 
response across sectors. One Health also emphasises the importance of 
addressing underlying environmental and ecological factors that contribute to 
disease emergence. Protecting bio-diversity, preserving natural habitats, and 
promoting sustainable land use practices are integral to preventing the 
spillover of pathogens from animals to humans. Furthermore, effective 
communication and collaboration between various sectors and stakeholders, 
such as governments, healthcare providers, veterinarians, researchers, and 
communities, are recognised by the One Health approach. This 
multidisciplinary approach enhances preparedness and response capabilities, 
ultimately reducing the impact of emerging zoonotic diseases on human and 
animal populations. The adoption of the One Health approach helps societies 
comprehend and handle the intricate factors that cause the emergence and 
transmission of zoonotic diseases, resulting in improved prevention, early 
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detection, and response efforts for public health protection and ecosystem 
preservation. 

Check Your Progress 2 

Note: i)  Use the space given below for your answers. 
 ii)  Check your answers with those given at the end of the unit. 

1) Discuss the significance of surveillance and early warning systems in 
identifying and addressing emerging diseases. 

 …………………………………………………………………………… 

 …………………………………………………………………………… 

 …………………………………………………………………………… 

 …………………………………………………………………………… 

 …………………………………………………………………………… 

2) Enumerate the five emerging viral diseases of zoonotic origin. 

 …………………………………………………………………………… 

 …………………………………………………………………………… 

 …………………………………………………………………………… 

 …………………………………………………………………………… 

 …………………………………………………………………………… 

1.6 CONCLUSION 

Throughout history, ‘new’ infections have emerged because of the same 
historical processes that are still active. Modern living conditions have 
caused the widespread presence of elements that lead to the emergence of 
new diseases. As bacteria may spread easily and quickly, they can infest 
entirely new populations. The SARS pandemic is just one example. The 
spread of SARS and the fatalities of Asian agricultural workers from H5N1 
HPAI might have been avoided with the use of proper protective measures, 
such as PPE and excellent husbandry techniques (including better separation 
of livestock species). The early detection of new infectious diseases through 
efficient global disease surveillance is another top priority. For this to work, 
it needs to be supported by incentives like national development and a well-
resourced infrastructure. Improved surveillance and, for the first time, the 
opportunity to try to “outrun” the germs are made possible by new 
communications, informatics, and diagnostics technology. One crucial 
example is the field of communications. The rapid development of the 
Internet and the World Wide Web has enabled instant global 
communications. A prototype system for reporting and discussing new 
infectious diseases, “ProMED-mail” was launched in 1994. Its global 
membership base exceeds 30,000 people, and it is accessible online at 
www.promedmail.org. The importance of both fundamental and applied 
research remains constant. For predicting the appearance and spread of 
infectious diseases, there is still much to learn about their natural ecology and 
establishing better predictive epidemiology. In this Unit, we have discussed a 
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comprehensive overview of factors that favour the emergence of new 
diseases, and zoonotic diseases. In addition, our focus was to explore the 
ecological factors that influence disease emergence and highlight the socio-
economic factors that contribute to the emergence of new diseases. We have 
concentrated on the investigation of zoonotic diseases and their implications 
for human health and explained the role of surveillance and early detection in 
mitigating emerging diseases. Lastly, we brought out the strategies for 
prevention, preparedness, and response to emerging diseases. 

1.7 GLOSSARY 

Biodiversity :  It encompasses the incredible range of living species 
found on earth, encompassing not only plants and 
animals but also bacteria and fungi. Species richness, 
which is commonly used to measure the diversity of a 
particular variety, refers to the count of species 
present within a given area. 

Ecological impacts :  The changes in the abundance, location, and functions 
of organisms, with functions including their 
interactions and their effects on the abiotic 
environment. These impacts can be hazardous to 
people, reaching disaster proportions, and if one takes 
the perspective of the organisms themselves, then 
most of the effects might be hazardous. 

Infectious disease : Infectious diseases are caused by pathogenic 
microorganisms, such as bacteria, viruses, parasites or 
fungi; the diseases can be spread, directly or 
indirectly, from one person to another. These diseases 
can be grouped in three categories: diseases which 
cause high levels of mortality, diseases which place 
on populations heavy burdens of disability, and 
diseases which owing to the rapid and unexpected 
nature of their spread can have serious global 
repercussions. 

Zoonotic diseases :  They are also referred to as zoonoses, such illnesses 
can be caused by harmful germs carried by animals 
and can be transmitted to humans, resulting in illness. 
Zoonotic diseases are a result of the presence of 
harmful germs, including viruses, bacteria, parasites, 
and fungi. The various types of illnesses caused by 
these germs can affect both people and animals, with 
symptoms ranging from mild discomfort to life-
threatening conditions. It is important to note that 
depending on the specific zoonotic disease, animals 
may not show any signs of being unwell, even if they 
are harboring germs that have the potential to infect 
humans and cause illness. 



 

 

Emerging Diseases: 
Factors that Favour 

Emergence of New 
Diseases, and 

Zoonotic Diseases 

29 

1.8 REFERENCES 
Apetrei, C. & Marx, P.A. (2004). Simian retroviral infections in Human 
Beings. Lancet, 364 (9429), 137-138.  

Chua, K.B., Bellini, W.J., Rota, P.A., Harcourt, B.H., Tamin, A., Lam S.K., 
Ksiazek, T.G., Rollin, P.E., Zaki, S.R., Shieh, W., Goldsmith, C.S., Gubler, 
D.J., Roehrig, J.T., Eaton B., Gould, A.R., Olson, J., Field, H., Daniels, P., 
Ling, A.E., Peters, C.J., Anderson, L.J. &Mahy, B.W. (2000). Nipah Virus: A 
recently emergent deadly Paramyxovirus. Science, 288 (5470), 1432-1435.  

Fenner, F. (1993). Human monkeypox, A newly discovered human virus 
disease. In S.S. Morse (Ed.), Emerging Viruses (pp. 176-185).Oxford 
University Press. 

Flahault, A. & Valleron, A.J. (1992). A method for assessing the global 
spread of HIV-1 infection based on air travel. Mathematical Population 
Studies, 3 (3), 161-171.  

Guan, Y., Zheng, B.J., He Y.Q., Liu, X.L., Zhuang, Z.X., Cheung, C.L., Luo, 
S.W., Li, P.H., Zhang, L.J., Guan, Y.J., Butt, K.M., Wong, K.L., Chan, K.W., 
Lim, W., Shortridge, K.F., Yuen, K.Y., Peiris, J.S. & Poon, L.L. (2003). 
Isolation and characterization of Viruses related to the SARS Coronavirus 
from Animals in Southern China. Science, 302 (5643), 276-278.  

Guarner, J., Johnson, B.J., Paddock, C.D., Shieh, W.-J., Goldsmith, C.S., 
Reynolds, M.G., Damon, I.K., Regnery, R.L., & Zaki, S.R. (2004). 
Monkeypox transmission and pathogenesis in prairie dogs.Emerging 
Infectious Diseases, 10 (3), 426-431.  

Hahn, B.H., Shaw, G.M., De Cock, K.M. & Sharp, P.M. (2000).  AIDS as a 
Zoonosis: Scientific and public health implications. Science, 287 (5453), 607-
614.  

Henderson, D.A. (1993). Surveillance Systems and Intergovernmental 
Cooperation. In Emerging Viruses (S.S. Morse). Oxford University Press, 
New York and Oxford, 283-289.  

Johnson K.M. (1993). Emerging viruses in context: An overview of viral 
hemorrhagic fevers. In S.S. Morse (Ed.). Emerging Viruses (pp. 46-57). 
Oxford University Press. 

Kash, J.C., Basler, C.F., Garcia-Sastre, A., Carter, V., Billharz, R., Swayne, 
D.E., Przygodzki, R.M., Taubenberger, J.K., Katze, M.G. &Tumpey, T.M. 
(2004). Global host immune response: Pathogenesis and transcriptional 
profiling of type influenza viruses expressing the hemagglutinin and 
neuraminidase genes from the 1918 Pandemic virus. Journal of Virology, 78 
(17), 9499-9511. 

Li, K.S., Guan, Y., Wang, J., Smith, G.J., Xu, K.M., Duan, L., Rahardjo, 
A.P., Puthavathana, P., Buranathai, C., Nguyen, T.D., Estoepangestie, A.T., 
Chaisingh, A., Auewarakul, P., Long, H.T., Hanh, N.T., Webby, R.J., Poon, 
L.L., Chen, H., Shortridge, K.F., Yuen, K.Y., Webster, R.G. & Peiris, J.S. 
(2004). Genesis of a highly pathogenic and potentially pandemic H5N1 
influenza virus in Eastern Asia. Nature, 430 (6996), 209-213.  

Lipatov, A.S., Govorkova, E.A., Webby, R.J., Ozaki, H., Peiris, M., Guan, 
Y., Poon, L. & Webster, R.G. (2004).  Influenza: Emergence and control. 
Journal of Virology, 78 (17), 8951-8959.  



 

 
30 

Emerging and  
Re-emerging  
Diseases 

Lipsitch, M., Cohen, T., Cooper, B., Robins, J.M., Ma, S., James, L., 
Gopalakrishna, G., Chew, S.K., Tan, C.C., Samore, M.H., Fisman, D. & 
Murray, M. (2003). Transmission dynamics and control of severe acute 
respiratory syndrome. Science, 300 (5627), 1966-1970.  

Longini, I.M., Jr, Fine P.E.M. & Thacker, S.B. (1986). Predicting the global 
spread of new infectious agents. American Journal of Epidemiology, 123 (3), 
383-391.  

Morse, S.S. (1990). Looking for a link [BSE and interspecies transfer of 
viruses]. Nature, 344 (6264), 297. 

1.9 ANSWERS TO CHECK YOUR PROGRESS 
EXERCISES 

Check Your Progress 1 

1) Your answer should include the following points: 

• Refer Sub-section 1.3 ( i) 

2) Your answer should include the following points: 

• Ecological and environmental factors  

• Human Behaviour and Societal Factors 

• Intensive Agriculture and Animal Husbandry 

• Globalisation and connectivity  

• Urbanisation and development  

• Modifications to the environment  

• Agricultural progress, and food processing  

• Science, manufacturing, and internationalisation 

• Changing and adapting over time 

• Evolution, ineffective public health policies and inadequate public 
health facilities. 

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

• Refer Section 1.4 

2) Your answer should include the following points: 

• Hantavirus pulmonary syndrome,  

• Hendra virus infection,  

• Nipah virus infection, 

• Highly pathogenic avian influenza, and 

• Middle East Respiratory Syndrome. 

 

 




