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Policy Statement

Introduction
The 21st century has seen a rise in emerging infectious diseases (EIDs) at an unprecedented rate. With the
existence of multiple human and ecological drivers, the spreading potential of EIDs and causing epidemics and
pandemics is a primary concern. Additionally, EIDs are a significant obstacle in the global efforts to achieve the
2030 Agenda. Recent pandemics have highlighted our health systems' vulnerability and an important need to
be prepared for novel and resistant pathogens. The well-coordinated collaboration of all relevant stakeholders
and the utilisation of a One Health approach ensures practical efforts for preventing and controlling EIDs. As
future health leaders, medical students' role is crucial to the global control of EIDs through advocacy and
education for a more prepared world.

IFMSA position
The International Federation of Medical Students Associations (IFMSA) recognises the need for the
development of resilient health systems that feeds into the Universal Health Coverage to build and enhance
community resilience, reduce inequities mainly among world’s most vulnerable populations, to utilise new
technologies in the making of effective interventions in terms of vaccine development, surveillance strategies,
research projects, and infection control programmes. These actions will actively promote global preparedness
for EIDs and global infection trends while fostering global intersectoral collaboration to mitigate and reduce the
repercussions and burden of EIDs on persons, communities, nations or the globe.

Call to Action

Therefore, the IFMSA calls on:

Local and National Governments, including Ministries of Health to:
● Commit to Universal Health Coverage and the One Health approach as blueprints for developing

evidence-based, inclusive and resilient health systems.
● Comply with International Health Regulations requirements concerning early detection and response

interventions regarding outbreaks and Public Health Emergencies of International Concern.
● Invest in modern infrastructure and technology, vaccine development, surveillance strategies, and

personal protective equipment to strengthen existing health systems.
● Develop evidence-based training programs for current and future healthcare professionals, capacitating

them in EID prevention, emergency control and treatment protocols.
● Collaborate with the Private Sector and Non-Governmental Organisations to capacitate communities in

disease prevention and control, minimising EID spread.
● Implement the Independent Panel's recommendations to transform the international system for

pandemic preparedness and response, ensuring robust global health security and equitable access to
resources.

● Ensure continued efforts towards achieving the 2030 Agenda for Sustainable Development.

International organizations, including the World Health Organization, FAO, UNEP, and WOAH to:
● Promote comprehensive and integrated efforts to build capacity of communities and future healthcare

workers about infection prevention and control practices to mitigate the current and future EIDs.
● Encourage multidisciplinary collaboration and multiple stakeholder initiatives to mitigate the harmful

impacts of emerging infectious diseases in low- and middle-income countries.
● Collaborate with governments to implement infection control measures both in health facilities and

communities, provide supplies and widen the scale of prevention programmes and interventions, and
help countries build capacity in EID preparedness and response.



Epidemiologists and researchers from health, agriculture, and environmental fields to:
● Actively collaborate with governmental actors and policymakers, providing evidence-based data on the

framework of prevention and infection control programmes and strategic plans to promote
preparedness for the EIDs efforts.

● Utilise new technologies and inventions to promote the development of new evidence-based
surveillance and screening, testing, diagnosis and treatment approaches.

● Support research projects targeted towards antimicrobial resistance and its role in the global surge of
EIDs and discovery of new generic medications.

● Provide a data-driven approach that emphasises decreasing the incidence and prevalence of zoonosis,
including loss of biodiversity, climate change actions, and use of antimicrobials in agriculture.

Private Sector and Non-Governmental Organisations to:
● Encourage intersectoral collaborations with international, national, and local stakeholders to ensure

effective implementation and research on prevention, control, and surveillance of emerging infectious
diseases, in view of ensuring the overarching goal of Universal Health Coverage and relevant
Sustainable Development Goals.

● Develop evidence-based strategies such as designing training programs and mental health supports
for healthcare workers and offer financial, economic, and social assistance to help construct or
reconstruct resilient healthcare systems.

● Engage youth in initiatives and promote community-based campaigns and actions to increase the
awareness of EIDs among the general public.

The Media and Communications Industry to:
● Partner with health authorities to promote information accessibility through publishing health

information and utilising mobile multimedia broadcast units to reach all regions.
● Prioritise verification and fact-checking of information from credible sources before reporting, and

promote transparency about the level of uncertainty surrounding novel diseases.
● Increase the air time for healthcare professionals for increased media exposure on infection control and

prevention advocacy.

IFMSA National Member Organizations to:
● Promote and develop advocacy and capacity building activities that raise awareness about emerging

infectious diseases prevention and control among medical students and communities in a
comprehensive and intersectoral approach emphasising One Health and Health in All policies
philosophy.

● Actively seek for inclusion of topics such as emerging infectious diseases prevention and control and
One Health approaches in the medical curriculum.

● Ensure interprofessional collaborations and regional collaborations between NMOs in order to develop
holistic approaches for EID prevention and control efforts.

General public and community members to:
● Ensure close observation of the national guidelines related to the public including but not limited to

remaining in allotted isolation zones, travelling, and sanitation guidelines.
● Ensure enrollment in recommended vaccination programmes and get involved in community efforts to

raise awareness about infectious diseases and promote preventive measures.
● Volunteer with NGOs to further their efforts to mitigate EIDs and strengthen public health systems.



Position Paper

Background information
Globally, the emergence and re-emergence of infectious diseases is a matter of serious public health concern.
[1] In addition to the large numbers of human deaths caused as these infectious diseases spread, they also
place significant burdens on health systems, causing illness, disability, and strained resources. [1] Emerging
Infectious Diseases (EIDs) are diseases that appear and affect a population for the first time, or that already
exist but are rapidly increasing in incidence or are spreading to new geographical locations. A known disease
that appears in a new severe or fatal clinical form after a period of dormancy is known as a re-emerging
disease. [1]

Genetic evolution of viral genomes lead to new pathogenic strains and consequently the introduction of
emerging infectious diseases. [2] It should be emphasised, however, that human factors are the most potent
players in the prevalence of EIDs today. In today’s interconnected world, factors such as globalisation, air travel
and urbanisation, as well as population growth, poverty, and weakened health systems, are important drivers of
EIDs. [2] Ecological factors such as climate change, modified land usage and agricultural practices play a major
role as well. Thus, an One Health approach is essential. [2]

EIDs have repercussions that disproportionately affect communities worldwide. [3] They exacerbate existing
inequities, and put a strain on health systems and resources, including the healthcare workforce. [3] Beyond
their immediate health costs, EIDs may disturb tourism and trade, and lead to productivity losses in labour
forces, and all-in-all economic instability. [3] The unpredictable nature of infectious diseases sets them apart
from other human diseases, and their ability to cause global outbreaks demands constant surveillance from
public health authorities. Well-coordinated global surveillance and response, as well as systems for recovery,
are key to tackling the international threat from EIDs. [3]

Discussion

Disease burden of EIDs

Between 2022 and 2050, life expectancy is expected to improve globally, although at a slower rate than in the
three decades before the COVID-19 pandemic. [4] Between 2022 and 2050, improvements are predicted for life
expectancy and the age-standardised illness burden worldwide, with the majority of the burden shifting from
communicable, maternal, neonatal, and nutritional (CMNN) diseases to non-communicable diseases (NCDs).
[4] Nevertheless, sustained funding for and legislative emphasis on CMNN illness prevention and treatment will
be necessary for the ongoing reduction of the CMNN disease burden. [4] In general, there will be more deaths
and disability-adjusted life year (DALYs) from all causes combined, mostly as a result of population expansion
and ageing. [4]

The percentage of DALYs worldwide attributable to years of healthy life lost due to disability (YLDs) also rose
from 33.8% to 41.1% between 2022 and 2050, indicating a significant change in the overall disease burden
from premature mortality to morbidity. [4] The evaluation of potential future scenarios revealed that the three
scenarios—a safer environment, improved childhood nutrition and vaccination, and improved behavioural and
metabolic risks—when combined, would significantly reduce the global burden of disease-associated mortality
by 15% by the year 2050. [4]

Low-income countries bear a disproportionately heavy burden from recent outbreaks, as seen in the case of
COVID-19 pandemic. [5] Investments in public health are minimal, especially in low-income nations. [5] It is



possible that hospitals will again be overcrowded, isolation sections will be established, and extremely stressful
conditions for front-line staff will recur. [5]

Even though most nations consider measles to be eliminated, the disease still exists and is thought to have
killed up to 136.000 people worldwide in 2022. [6] Despite the fact that a reliable and affordable vaccination is
available, measles continues to be one of the top causes of death for young children. [7] In addition, diarrhoeal
disease—which is mostly brought on by a range of bacterial, viral, and parasitic organisms—is the second
largest cause of mortality for children under the age of five, taking the lives of almost 760 000 of them each
year. [7] On the other hand, malaria, diarrhoea, and pneumonia are the most common infectious
disease-related causes of death among older children. [7]

Furthermore, arbovirus-related infections are the cause of up to 700,000 fatalities worldwide each year, making
arboviruses a major burden. [8] Dengue virus (DENV) is one of the mosquito-borne arboviruses that has a
significant influence on public health with over 390 million cases reported annually. [8] Over 6.5 million cases
and more than 7300 dengue-related deaths have been documented since the start of 2023. [9] Moreover,
between 84 000 and 170 000 cases of severe yellow fever, another arbovirus, are estimated to occur each year
due to rapid urbanisation, with between 29 000 and 60 000 deaths. [10]

Causes and drivers of infectious disease emergence

While the drivers of disease emergence are multifaceted and interlinked, they are broadly classified into three
categories; viral factors, human factors and environmental factors. [2]

Viral factors

Infectious agents are either emerging or non-emerging by nature. Out of the emerging pathogens, 75% are
zoonotic. Zoonotic pathogens are twice as likely to cause emerging infectious disease than non-zoonotic
pathogens. [11] Most viral agents in EIDs are RNA viruses with high mutation frequencies. Genetic variation of
the viral genome by point mutation, recombination and reassortment lead to new pathogenic strains and
consequently the introduction of novel infectious diseases in communities. [2] Antimicrobial resistance is
another factor that has significantly increased EIDs.[12] This is particularly observed in hospital settings where
antimicrobial resistant bacterial pathogens such as Staphylococcus aureus and B lactamase are common. [12]

Human factors

Though important, genetic evolution is not the most potent factor in disease emergence. In fact, human factors
are the greatest key players in the prevalence of EIDs today. [2] Rapid population growth and migration, travel,
globalisation of commerce, modified land usage and agricultural practices and weakened health systems all
contribute significantly to increased pathogen transmission within communities. [2]
The United Nations estimate 65% of the population, including 61% in developing regions, will be living in cities
by the year 2025. [13] Pathogen transmission is directly related to the population density of susceptible
individuals. [13] For example, the number of susceptible individuals required for the measles virus to continue
circulation in a given area is 200,000 or greater. [2] This indicates the correlation between disease spread and
population density. [2] The expansion of the human population into forests disturbs the existing ecosystems
leading to increased opportunity of virus transmission through animal to human contact. The urbanisation of
rural areas allows previously isolated diseases to spread into larger communities. [13] The ever increasing
urban sprawl weakens infrastructure and promotes poor sanitation and hygiene practices. [2] Such conditions



are perfect breeding grounds for various pathogens and vectors. [2] For example, inadequate sanitation affects
transmission of intestinal parasites, making individuals more prone to gastrointestinal diseases. [2,13]

Urban poverty is also observed in cases of natural disasters and during wartime. [2] Overcrowding, unsafe
water, poor sanitation and hygiene make refugee camps hotspots of infectious diseases. [2] This was noted in
2004 when a massive earthquake and tsunami in the Indian Ocean sparked a measles outbreak in an
Indonesian refugee camp. [2]

With the world being more interconnected than ever before, air travel plays a significant role in the spread of
disease across continents. [2] The COVID-19 pandemic is a recent example. [14] The SARS-Cov-2 virus was
detected in New York and the West Coast due to international introductions from Europe and Asia respectively.
[14] Pathogens and their vectors, such as Zika virus, are also transmitted through aircraft wheel bays, shipping
containers and ballast water, amongst other means of transport. [2,13]

The rising prevalence of EIDs can also be attributed to changes in land use and food handling. Agricultural
workers are at a high risk of contracting pathogens in the field. [2] For example, in parts of China, the Hantaan
virus causes 100,000 cases of Korean Hemorrhagic Fever per year during the rice harvest season. [13] The
virus resides in Apodemus agrarius, a field mouse which infects workers through animal to human contact. [13]
The remarkably similar Junin virus causes Argentine hemorrhagic fever during the maize cultivation season.
Farm animals such as waterfowl are known reservoirs of infectious agents. [13] Webster, Scholtissek and
others have identified ducks as reservoirs of influenza virus and pigs as mixing vessels for the new mammalian
influenza strains. Integrated pig-duck farming, a common practice in China, produces new influenza
recombinations through cross contamination. New strains then infect pork consuming communities at large. [13]
Global food trade exacerbates the situation. Imports of raw materials and mass processed food often contain
microbial contaminants due to unsanitary handling and processing techniques. Canned foods are a prime
example. [2]

Burdened public health systems are another leading cause of EIDs, primarily in developing countries. In
regions such as Africa, infection control is limited due to poor infrastructure, overcrowded wards, inadequate
personal protective equipment and shortage of trained personnel. [12] The dire implications of healthcare
related infections is evident by the 1976 Ebola Virus outbreak in Maridi, Southern Sudan. [12] By the time the
government and the WHO mediated the crisis, many individuals had succumbed to the disease including 5
doctors and 20 nursing students.[12] HIV and Tuberculosis are other common hospital acquired diseases of
significance. [12] Transmission from patients to healthcare workers and vice versa is high in resource limited
settings, likely contributed by limited reusable equipment and disinfectants, absence of personal protective
equipment and isolation centers. Healthcare workers are particularly high risk due to their direct contact with
patients with an undiagnosed disease during the acute phase of an epidemic. [12]

Environmental Factors
Climate change affects the introduction and dissemination of emerging and reemerging infectious diseases. As
global temperatures are expected to rise by 2.0 degree celsius by the year 2100, a surge in communicable
diseases is inevitable. [2] The prevalence of mosquito-borne diseases such as malaria and dengue are most
susceptible to climate variations. [2] Melting glaciers and rising sea levels show increased spread of such
waterborne diseases. [2] Climate variations directly increase pathogen transmission by shifting pathogen
geographic range and shortening their incubation period. [15] For example, rising temperatures have allowed
certain species of fungi to grow in areas previously too cold for habitation. [16] Melting glaciers and rising sea
levels show a significant increase in waterborne diseases. [16] Additionally, deforestation and loss of
ecosystems causes forced migration of animals to new habitats. [2] Exposure of communities to migrant



animals increases novel pathogen transmission through animal to human contact. [2,16]

Environmental, water and food sanitation, remain one of the main and constant drivers of EIDs, controlling this
factor also considered on of the main challenges due to poverty, lack of political will, limited or no community
participation, inadequate gender inclusion, unreliable data and, finally, a lack of an integrated approach
between the various stakeholders - government, private sector and civil society. [17]

Agriculture and EIDs

Within the context of EIDs, there is a strong complex link between agriculture and agriculture-based diseases,
since it acts as an enhancer of EIDs, provides a fertile environment for habitats and microorganisms for growth
and multiplication, and supports the livelihood and increase the incidence of EIDs, zoonosis, AMR, food and
water-born diseases. [18]

Through linkage of human and livestock, agriculture increases the emergence and spread of zoonotic diseases
and epidemics especially after cross-border trading. [18] Examples are avian influenza, salmonellosis,
brucellosis, bovine tuberculosis, leptospirosis and food-borne zoonoses. [18] Data on the risks and factors
leading to zoonotic disease pandemic such as long-distance livestock movements, high livestock densities,
poor animal health and welfare, low disease resistance and low genetic diversity; are limited compounded by
ignorance of the interpretation of the available data. [19]

According to the WHO’s Foodborne Diseases (FBD) assessment, foodborne diseases are comparable to HIV
and AIDS, malaria and TB. Furthermore, AMR, mainly due to irrational use of antimicrobials in agriculture, is
halting the efforts on outbreak control and increasing the emergence and spread of EIDs. [18]

According to the National Center for Biotechnology Information (NCBI), most EIDs are zoonotic in nature, and
there is almost one EID emerging every 4 months. [18] Most of those in the last decades are bovine spongiform
encephalopathy; Severe Acute Respiratory Syndrome (SARS); highly pathogenic avian influenza; Middle East
Respiratory Syndrome (MERS); Ebola virus fever; and Henipavirus infection. [18]

Considering the population growth worldwide, the demand and needs of crops and livestock will increase
proportionally. This will increase the use of antimicrobials and fertilisers, which will eventually lead to an
increase in the incidence of AMR and, consequently, to outbreaks of EIDs. Since 1940, agricultural drivers have
been associated with >25% of all — and >50% of zoonotic — infectious diseases that emerged in humans. [20]
Social determinants of health and EIDs

The US Centers for Disease Control and Prevention has defined social determinants of health (SDoH) as
socioeconomic status, housing, discrimination by social groups such as gender and class, social and
environmental stressors such as polluted air and water, access to nutritions and transportation. [21] These
factors can affect chances of acquiring infections, behaviours, access to preventive measures, and healthcare
providers. Reducing social factors and inequalities have powerfully sculpted not only the distribution of
infectious diseases, but also the course of disease in those affected. [22, 23]

SDoH factors can affect health equity by influencing the health status of individuals and communities. Factors
such as poverty, discrimination, and systemic racism can cause avoidable differences in health status seen
within and between countries. SDoH affects morbidity and mortality, accounting for 30-55% of health outcomes.
Rising inequality poses serious challenges, especially for countries with emerging economies, as high
inequality weakens the impact of growth on the reduction of poverty and erodes social cohesion, leading to high



levels of social tensions/unsustainability. [24]

Social Determinants of Health (SDoH) are priority areas for Healthy People 2030. Based on the
Dahlgren-Whitehead model, SDoH is divided into five categories. These SDoH can be affected by EIDs.

1. Education access and quality: Education access and quality are critical issues that are impacted by
EIDs. It has a considerable effect on health outcomes including the transmission and management of
infectious diseases. Education is linked to better health literacy, which can lead to better healthcare
self-efficacy and care management which is of high importance in management and prevention of
EIDs. [25] Areas with lower educational attainment, such as areas with a higher percentage of
residents without a high school diploma, have been associated with increased EIDs mortality rates and
care engagement. [26]

2. Healthcare access and quality: Healthcare access considerably affects the outcomes of EIDs such as
HIV and COVID-19. Limited health care availability and quality, which is more common in low-income
and racially segregated neighbourhoods, can lead to restricted choices for treatment services and
reduced clinic hours, which decreases access to optimal care. [27]

3. Economic stability: It has a significant impact on the prevalence and spread of EIDs. It can cause
unemployment, leading to loss of insurance, housing instability and food insecurities that can increase
vulnerability to EIDs. It can cause poverty which can limit access to preventive care and treatment. [28]

4. Social and community context: They can significantly impact the emergence and spread of infectious
diseases. community-level factors play a key role in the epidemiology of infectious diseases. Lower
socioeconomic factors are correlated with morbidity and mortality, due to factors like reduced ability to
adopt preventive behaviours, overcrowded housing, and limited access to healthcare. Disadvantaged
communities often face greater exposure to EIDs risks. Social cohesion, civic engagement, and a
sense of community belonging can also influence infectious disease. [28]

5. Neighbourhood and built environment: The neighbourhood and built environment can influence the
spread and burden of infectious diseases.The built environment, including factors like air pollution,
water quality, and extreme heat, can directly influence health risks and outcomes. Built environment's
design and accessibility can indirectly impact infectious disease transmission. Neighbourhoods with
limited greenspace tend and walkability tend to have more susceptibility to infections. Socioeconomic
factors like segregation and housing insecurity are also important SDoH that can shape EIDs patterns.
[29]

The One Health Approach and EIDs

Humankind represents a part of the complexity of the ecosystem, interacting with diverse living organisms,
sharing not only the biological but also the physical environment. [30] Environment is a very broad term
describing all that is affecting and affected by humankind including animals, plants and the whole ecosystem in
a bidirectional relationship. [30] Thus a similar multidimensional approach is needed to tackle the
environmental-based diseases including emerging and re-emerging infectious diseases, NTDs, zoonosis, food
and waterborne diseases, and phenomena like antimicrobial resistance. [30]

“One Health is a collaborative, multisectoral, and transdisciplinary approach — working at the local, regional,
national, and global levels — with the goal of achieving optimal health outcomes recognizing the



interconnection between people, animals, plants, and their shared environment”. [30] To mitigate the risks
posed by emerging infectious diseases (EIDs), effective public health interventions and collaborations are
necessary. These should focus on controlling key drivers such as agriculture, climate, and environmental
factors. Addressing these drivers can help reduce the global burden of EIDs. It is particularly important to note
that low- and middle-income countries are disproportionately affected, resulting in greater suffering and poorer
health outcomes. [30]

Health-related impacts of EIDs, including impact on health systems and the healthcare workforce

Healthcare workforce
With the rising frequency of outbreaks of EID in the last two decades, the general related morbidity and
mortality have increased. These emerging infectious diseases, from the SARS in 2003, the pandemic H1N1
influenza in 2009, the Ebolavirus in 2014 and the COVID-19 pandemic in 2019, in turn cause an increased
burden on health systems, demand on healthcare facilities and consequently an increase in healthcare workers
workload. [31]

Healthcare workers always stand at the frontline as caregivers at all levels. However, these large-scale
outbreaks of emerging infectious diseases place tremendous strains on healthcare workers both physically and
mentally. Due to the limited number of negative pressure isolation units, regular heating, ventilation, and air
conditioning (HVAC) systems while the drastic increase in hospitalizations, healthcare workers are forced to
perform much of the direct patient care under more dangerous circumstances. [31,32] Healthcare workers
burnout and contract the EIDs cause shortage of healthcare workforce.

To relieve burdens on healthcare workers, adequate personal protective equipment (PPE) needs to be easily
accessible to prevent the transmissions. New technological innovations that can enhance the efficiency and
effectiveness of healthcare should be researched and invested to compensate for the lack of healthcare
workforce. Advanced practical trainings on protective practices, state-of-the-art utilisation of technologies and
capacitate healthcare worker self-care practice are some urgent efforts to mitigate challenges for healthcare
workers during EID outbreaks. [33]

Health systems
According to the WHO Health Systems Framework, the health system is composed of six building blocks that
need to work collaboratively to provide high quality health services. [34] EIDs pose considerable impacts on
health systems, exposing health systemic weakness in government preparedness, financing strategies,
hardware and software infrastructures, human resources and among others. [35]

In recent years, calls for resilient and strengthened health systems have arisen in the wake of several emerging
infectious disease outbreaks. Health system resilience is a quite new concept that can be summarised as the
ability of all actors and functions related to health to collectively mitigate, prepare, respond and recover from
disruptive events with public health implications, while maintaining the provision of essential functions and
services and using experiences to adapt and transform the system for improvement to make progress towards
Universal Health Coverage. [35]

To develop resilient health systems, governments should ensure effective public health policies, laws and plans
that achieve health protection. Making availability and access to finance address the foundational gaps and
management in health systems. As for information systems, integrated health information systems help monitor
health risks, evaluate their impacts on health systems, and effectiveness of interventions. Medical supplies and
infrastructures management is essential for health systems to ensure equitable access to and rational use of



important resources. [36,37]

Last but not least, maintaining public trust in health services and measures to encourage community
engagement have the benefit of promoting prevention and early detection of diseases. [35]

Environmental impact of the healthcare system on EID management

Globally, the production of medical waste has increased since the COVID-19 outbreak, posing a serious risk to
the environment and human health. Hospitals produce a large amount of infectious and biological waste for the
purpose of testing, diagnosing, treating, and disinfecting COVID-19 patients. People wear face masks, hand
gloves, and other safety equipment to defend against viral infections, which increases the amount of healthcare
waste. Globally, there has been a surge in the development and use of PPE made of plastic since the
COVID-19 outbreak. [38] The majority of individuals dispose of items such as face masks and hand gloves in
public areas due to a lack of awareness regarding the proper handling of biohazardous waste. The careless
disposal of these waste materials clogs waterways and intensifies degradation of the environment. Face masks
and other protective gear made of plastic may be the source of microplastic fibres in the environment. [38]

Mental health

Mental health issues are an essential pillar in public health and can have a significant impact on society’s
quality of life. As a result of the Mpox outbreak, the population may experience mental health issues like
despair, anxiety, rage, and frustration. [39] This had a broad effect on a variety of domains, including negative
effects on the healthcare system, social behaviour, the economy, and animal trade. Insomnia, anxiety, and
depression have already been noted as global COVID-19 pandemic effects on mental health in healthcare
workers and other susceptible groups. Healthcare professionals who were in contact with the COVID-19
pandemic reported symptoms of psychological discomfort (71.5%), anxiety (44.6%), insomnia (34.0%), and
depression (50.4%). The broader public likewise exhibits these symptoms. Similar types of symptoms have
accompanied other infectious disease epidemics such as severe acute respiratory syndrome (SARS), middle
east respiratory syndrome (MERS), and Ebola virus disease (EVD). [39]

The economic impact of EIDs

EIDs including Ebola, measles, malaria, and SARS-CoV-2 have a significant economic burden especially in
low-income countries. Factors including political instabilities, inadequate healthcare systems, and economic
insecurities affect the economic burden of EIDs. [40] Developing countries are more affected by the economic
factors. Africa is more affected by economic factors of EID such as Economic Instability and Development, due
to a combination of historical, structural, and contemporary challenges, such as the previous economic
challenges, environmental factors, HIV pandemics and others.

EIDs can have serious economic effects through different channels:
1. Health sector costs: Outbreaks can increase healthcare expenditure for hospitalisation, treatments, and

health interventions. For example, the ebola outbreak cost 2.8 billion dollars in 2014-2015 in West
African countries. [41]

2. Productivity losses: Mortality and morbidity from EIDs can cause certain labour forces to decrease, and
therefore affect local communities. Life years lost due to AIDS in Sub-Saharan African countries in
1999 was estimated at 11.7-35.1% of GNP. [42]

3. Trade disturbance: EIDs can lead to disruption of trade, travel restrictions and supply chain problems.
The SARS outbreak in 2003 cost the global economy about 40 billion dollars. [43]



4. Tourism impact: Outbreaks can affect travelling and therefore tourism which is a major economic driver
for many countries. The Ebola outbreak in West Africa decreased tourism revenue by 80% in those
affected countries. [40]

5. Economic instability: EIDs can lead to political destabilisation, civil conflicts, and a decrease in social and
economic developments. Pandemics are expected to affect the global economy by up to 500 billion
dollars per year. [44]

All in all, the economic state of a country depends on the outbreaks, the preparedness of its health system, and
resilience. Investing in epidemic preparedness is of high importance. Cares such as local vaccine production
and public health infrastructures must be prioritised especially in countries affected by EIDs such as Africa to
mitigate the impact of EIDs on the economy of the countries. [43, 44]

EID health emergencies preparedness

Despite global efforts for prevention and control of EID, due to previously discussed phenomena such as
globalisation and climate change, its progression is able to pose a threat to global, national and local public
health as Public Health Emergencies. [45] Therefore, according to global agendas, like the SDGs, the UHC,
and the scope of the International Health Regulations (2005): “to prevent, protect against, control and provide a
public health response to the international spread of disease in ways that are commensurate with and restricted
to public health risks, and which avoid unnecessary interference with international traffic and trade.”, state
members must invest in comprehensive emergency preparedness approaches. [45, 46]

The WHO defines preparedness as the “knowledge, capacity and organisational systems that governments,
response and recovery organisations, communities and individuals develop to anticipate, respond to, or recover
from emergencies”. [47] Although emergency preparedness has been in countries’ public health agendas for
decades and evidence-based research confirms that higher levels of preparedness translate to emergency
burden reduction and effective response efforts, more investment in multi-stakeholder partnerships, political
commitment, resource funding and low- and middle-income countries barriers awareness are needed to aim for
global even levels of preparedness. [47,48] Operationally, emergency preparedness requires specific core
elements all of which should be considered at the global, national and local levels. [47] Concerning
governance, policy-making and legislation should include emergency preparedness and response and
coordination mechanisms should be devised in order to build concrete plans and actions. [49] Public health
professionals must enable capacity building in specific competencies such as risk assessment, access to early
warning, surveillance and information management systems and risk communication. [47, 50] Lastly, state
members must plan and assess financial, logistical and human resources in terms of funding, supplies and
training in emergency preparedness frameworks. [47, 50]

Moreover, the WHO emphasises the need to rethink the previous models of disease surveillance since the
gaps shown in this core public health function during the COVID-19 pandemic. [50] Thus, a collaborative
surveillance approach is needed to strengthen the capacity and cooperation between health stakeholders in
order to improve emergency intelligence and enable faster and evidence-based decision-making. [51] This
philosophy is based on three objectives: “strong national integrated disease, threat, and vulnerability
surveillance; effective diagnostics and laboratory capacity for pathogen and genomic surveillance; and
collaborative approaches for event detection, risk assessment, and response monitoring”. [51] Therefore,
national governments and health stakeholders must assess their current context and necessities to plan further
resource investment to implement the tools required for enhanced decision-making and coordinated action. [50,
51]



In conclusion, in addition to emerging infectious diseases prevention and control efforts according to 2030
SDGs agenda and One Health approaches, preparedness and response frameworks for public health
emergencies should be considered as a priority not only to fulfil the International Health Regulations “IHR”
requirements but also to ensure global health impacts reduction when facing potential Public Health Emergency
of International Concern (PHEIC). [45,47]

Recovery from EID Health Emergencies

EIDs not only have adverse impacts on health but also have a negative influence on economic, social, and
educational aspects. In many of EID cases, the outbreaks intensified existing chronic issues, exposed system
weakness and damaged public trust across all sectors. For example, certain communities were already facing
prolonged recovery periods from the previous economic events, while the other communities in rural areas
have long struggled with healthcare access, which has been exacerbated by hospital staffing shortages and
insufficient funding. [52]

Thus, all public health solutions for recovery should target root causes and should be implemented at all levels.
These strategies should incorporate collaborative, multisectoral methods, such as the One Health approach,
which has proven to be effective, cost-efficient, and sustainable. [52] To get Sustainable Development Goals
back on track, which have been constrained and delayed due to the EID health crisis, sustainability-oriented
recovery plans should take climate and environment, green finance and transition finance, and education into
consideration. [53] Evidence-based research of programs and long-term applications help drive policy-making
that is in accordance with the principles of international laws, full respect for human rights and fundamental
freedoms of all persons at all levels.

Effective communication and leadership are essential to post-recovery after EIDs. Continuous community
engagement bridges the knowledge gaps and capacitates the general public in self-care prevention and control
of similar events, which aims to establish public trust to harness public collaboration and behaviour compliance
for EID management. [54, 55] The role of digital technologies and telemedicine support contract tracing and
public health response, and also play key roles in healthcare services delivery in some remote areas. [56,57]

As for the healthcare system, the health ministries, hospitals, and healthcare workers should reflect on past
experiences and adapt to new ways of working and training models to system needs and staff expectations.
Management of available resources and materials to keep a stable supply chain and patient safety. [58]
Actively engaging critical stakeholders to develop resilient health systems ensures maintenance of quality
essential and routine health services to effectively recover from EID events in order to achieve universal health
coverage. [58,59]

Challenges in control of emerging infectious diseases

Intersectoral Collaboration Challenges
Since infectious diseases emergence is multifactorial, its prevention and control are extremely complex and
diverse in nature, consisting of a long list of factors and drivers leading directly or indirectly to the occurrence of
EIDs. Recent EIDs pandemic threaten the resilience of health systems. Despite the acceptance and
understanding of the One health approach, multi-sectoral cooperation in the surveillance and control of EIDs is
still considered a challenge due to the significant gap between the fields of animal and human health.
Governmental financial support to establish interdisciplinary interventions, paying attention and response to its
early warning threats of EIDs due to emerging zoonotic diseases. The include changes in the epidemiological
characteristics of EIDs infections, the transmission routes of EIDs, the density of vectors, patterns of human



and non-human migration, food resources, accessibility of medical and financial sources, and other relevant
factors represent a real challenge in controlling EIDs. [60]

Vector Control
Vector control is one of the crucial components in controlling and preventing EIDs, factors like Insecticide
resistance have been a problem in all insect groups that serve as vectors of emerging diseases. Resistance to
insecticides has appeared in the major insect vectors from every genus. As of 1992, the list of
insecticide-resistant vector species included 56 anopheline and 39 culicine mosquitoes, body lice, bedbugs,
triatomids, eight species of fleas, and nine species of ticks. Other insects of public health importance, such as
certain flies and cockroaches, show resistance in all genera. Insecticide resistance is expected to directly and
profoundly affect the reemergence of vector-borne diseases, and where resistance has not contributed to
disease emergence, it is expected to threaten disease control. [61]

Vaccine Development
Challenges remain to the approach toward vaccine development for EIDs. Since emerging diseases affect
mostly underdeveloped countries, the development and manufacturing programs of vaccines for emerging
diseases are generally much more challenging from a financial and business perspective than those for
available vaccines for diseases in developed countries. [62]

Surveillance & Screening Systems
It’s needless to say that powerful and consistent Surveillance and screening, one of the most effective
components of EIDs preparedness and control, major barriers for surveillance of Healthcare Associated
Infections in LMICs include the limitations of the availability of healthcare personnel in different sections
including but not limited to the infection control personnel and the lack of an integrated healthcare system with
an effective data flow. In addition to lack of proper diagnostic facilities and the facilitation’ capacity in the low
middle income countries is halting the identification of antimicrobial resistant organisms as well as other
pathogens at the species level. This affects the surveillance of infections and antimicrobial resistance. [63]

Testing & diagnosis
However, according to the National Centre for Biotechnology Information (NCBI), rapid vaccine development in
response to an outbreak of a new EID is a goal targeted by public health agencies worldwide. This goal
becomes more complicated when there are no standardised sets of viral and immunological assays, no
accepted and well-characterised samples, standards or reagents, and no approved diagnostic tests for the EID
pathogen. One of the clear gaps affecting both public health efforts and vaccine development programs for any
of these pathogens is a lack of standardised reagents and methods to test for evidence of current or prior
infection. [64]

Antimicrobial Resistance and Diseases Management
Without doubt, AMR is one of the devastating factors that accelerate the EIDs and halt the control over it. EIDs
are becoming untreatable and uncontrollable due to the shrinking of the existing therapeutic arsenal, mostly
due to AMRAs a result of AMR; the control of EIDs has been a challenge, halting the achievement of SDGs,
increasing the burden on the health system, feasibility of care, jeopardizing health care outcomes, endangering
health security, economics and trade. Furthermore, AMR burdens humans, animals, and the environment
despite the efforts and drug development.
and other intersectoral factors that have a bidirectional relationship with AMR which make it a viscous loop of
complex and casualty. [65]

It's well known that treatment is one of the most effective ways of infection control and disease cycle



interruption. In the case of AMR, unfortunately most of these medications are not working, meanwhile infectious
diseases are still emerging. [65] The economic model for drug development does not favour costly investments
in developing new classes of antibiotics [66], in addition to the insistent precedence of the correlated factors
leading to AMR, It is a real challenge to control EIDs and prevent further devastating consequences, suffering
and death.

The regional perspective of disease emergence

The EID paradigm in terms of its causes, disease burden and other effects has to be considered since
economic globalisation, demographic shifts, and increasing healthcare costs are interconnected factors that
transcend national boundaries. [67] Therefore, awareness of the regional and local perspectives can constitute
a stepping stone to coordinated global health efforts in tackling EID. [67]

In Latin America, economic globalisation, environmental changes and political instability have been major
factors in delaying the epidemiological transition, which translates to a persistent burden of emerging and
reemerging infectious diseases. [67, 68]
The African region still faces the highest infectious disease burden allied with a weak public health
infrastructure. [1] Improved outcomes in EID can only be achieved through cooperation, strengthened public
health surveillance, as well as research and training opportunities. [67,69] However, this may take years to
decades. [67,69]

Economic and migration globalisation trends in the Asia-Pacific regions have imposed previous and new EID
challenges, such as influenza, Japanese encephalitis and the newly emerging Hendra and Nipah viruses. [67]
Despite these trials, the technology available, infectious disease epidemiology, laboratory infrastructures, in
addition to resources for training have contributed to the prevention and control of EID impacts in this region.
[67, 70]

Europe, due to intensified human migration, mobility, agriculture, warmer climate, and an older, more crowded,
multiethnic, and socially uneven environment constitutes a hotspot for EID. [67] Therefore, health stakeholders
must continue to invest in cross-border partnerships to fortify surveillance and epidemic intelligence as well as
public health resources to promote EID prevention and control in a global world. [67, 71]

The countries within the EMR apart from global challenges such as climate change and globalisation, are also
confronted by significant population movements in pilgrimages, refugees and armed conflict but also an
inadequate public health system to respond to both endemic diseases and EID. [72] Several factors including
political commitment, financial and human resources investment, cooperative efforts at both international and
local levels, comprehensive vaccination programs, and robust surveillance systems for early detection and
response are needed in order to minimise the burden associated with EID. [72]

In sum, the knowledge of the challenge asymmetry within the regions from a global perspective can be the key
to international collaboration between states to promote prevention and control efforts on EID. [67]

Global Health Goals and EIDs

2030 Agenda and the Sustainable Development Goals

The SDGs were adopted by the United Nations in 2015 as a universal call to action to end poverty, protect the
planet and ensure peace and prosperity of all individuals by 2030. [73] EIDs are a significant obstacle in the
global efforts to achieve the 2030 Agenda. Consequently, EIDs slow down or even reverse the SDGs



implementation process.

Since the 2030 Agenda is indivisible and its targets deeply interconnected, all 17 goals are impacted by
disease outbreaks. [74] The implications of EIDs namely COVID-19, the Ebola Outbreak and Malaria on SDGs
1, 2, 3, and 4 are particularly significant.

● SDG 1: No Poverty

The United Nations reported a decrease in global poverty trends before the COVID-19 pandemic hit in 2020.
The outbreak reversed three decades of progress resulting in extreme poverty rising for the first time in this
generation. [75[35] Lack of health insurance and access to public healthcare results in poverty through forced
out-of-pocket spending of large sums of money on healthcare. [76] Unemployment rates skyrocketed during the
COVID-19 pandemic as seen in India. A nationwide government lockdown brought economic activities to a
standstill causing an increase in theunemployment rate to 23% as opposed to the pre-pandemic 8%. [77]
Additionally, disruption of children's education lowers lifetime earning potential, exacerbating global poverty
reduction efforts.

● SDG 2: Zero Hunger

EIDs outbreaks are detrimental to food security. The COVID-19 pandemic resulted in an additional 150 million
people facing hunger worldwide - a significant setback to the SDGs targets. [75] Previously, the 2014 Ebola
outbreak caused considerable food insecurity in Guinea. Local markets were shut, agriculture and livestock
sectors were hit and the hunting and selling of bush meat was banned. These compounded to 74% of the
interviewed population to decrease their food consumption and resort to food rationing practices. [78]

● SDG 3: Good Health & Well-Being

Pandemics push public health systems to the brink of collapse. The COVID-19 pandemic is a prime example.
Provision of healthcare services such as cancer screening, prenatal care and treatment of non-communicable
diseases was neglected during the pandemic. In Africa, safe delivery in health facilities decreased up to 60%
while child vaccination programs were inadequate across 70 countries. Burdened health systems promote
unsafe abortions during times of crisis, exacerbating decades of efforts in improving sexual and reproductive
health (target 3.7). [75,79]

● SDG 4: Quality Education

The COVID-19 pandemic led to worldwide closures of schools and universities, affecting 95% of the world's
student population. The closure of schools for prolonged durations and a lack of remote educational facilities
such as Wifi and tablets in developing nations greatly impacted student learning. [80] In parts of Africa, Malaria
accounts for 5-8% of all causes of absenteeism. [81] It is clear that disease outbreaks halt academic progress,
and consequently the achievement of this SDG.

Although some SDGs are more affected than others, their interconnectedness hinders the progress of the rest.
For example, impeded progress of SDG 3 “Good Health & Wel-Being” and SDG 4 “Quality Education” has key
implications on the success of SDG 8 “Decent Work and Economic Growth” and SDG 9 “Industry, Innovation
and Infrastructure” respectively. [82] Thus, EIDs profoundly compromise the success of the 2030 Agenda as a
whole.



Universal Health Coverage

Universal Health Coverage refers to all individuals having full access to a range of healthcare facilities,
whenever and wherever needed, without any financial hardship. The goal to establish UHC in all countries by
2030 is outlined in SDG 3, target 3.8. [83[35] The negative implications of EIDs on global UHC efforts are a
cause of concern. According to a WHO survey, 90% of respondent countries reported disruption in provision of
health services during the COVID-19 pandemic. Lockdown measures such as quarantine and closure of
borders decrease access to essential local healthcare services and disrupt imports of necessary medical
supplies respectively. [79] Government financing plays a key role in ensuring UHC. Pandemics deplete national
reserves through direct and indirect means. Shrinking revenue pools makes achieving UHC more difficult. [84]
Additionally, reduced healthcare staff, decreased infrastructural capacity and exacerbated out-of-pocket
spending on healthcare further hamper the achievement of UHC, particularly amongst vulnerable groups in
developing countries. [79]

The role of youth and medical students in control of EIDs
Youth and medical students have a necessary role in developing a comprehensive public health control strategy
for tackling EIDs. Youth in particular can engage in health education initiatives, aiming to increase public
knowledge and improve behaviour towards infectious diseases. [85] This includes spreading awareness about
hygiene practices, vaccination, and the importance of seeking medical care early.

Medical students are uniquely positioned as critics of medical education systems, and their role in advocacy for
the integration of EIDs into medical education is crucial. All doctors need essential competencies related to the
detection and management of infectious disease outbreaks, which are not adequately addressed in medical
curricula. The integration of dedicated workshops and training for medical students and physicians is therefore
encouraged, and may be an alternative for medical schools that do not address EIDs in their curriculum due to
logistic reasons or time constraints. [86]

Youth and health science students can also engage in advocacy efforts to push for better EID policies through
policy development and research. Inter-professional teams are highly encouraged, and the effective
collaboration between health science and environmental science students utilising a One Health Approach can
inevitably lead to more effective advocacy work. [87]

During health emergencies, outbreaks and pandemics, medical students are encouraged to volunteer and
practise their roles within their communities. At times when the healthcare workforce is highly affected, training
medical students to actively take part in volunteering during times of crises will help alleviate the burden on
healthcare systems. [87]
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