No More Epidemics
1
A Call to Action

No More Epidemics
A Call to Action

About No More Epidemics

No More Epidemics is a five-year global campaign
that brings together partners from the business
community, academia, and civil society with governments and multilateral institutions to improve
epidemic prevention, preparedness, and response.
The campaign partners will collaborate on:
•

identifying and urgently addressing gaps in
preparedness

•

investing more resources to ensure stronger and
more resilient public health systems that have
better disease surveillance capabilities, especially in the most under-resourced countries

•

ensuring that all countries comply with the
International Health Regulations

•

developing national epidemic prevention and
response plans that span government departments and state structures and also engage and
include civil society and the business sector

•

improving dissemination of information on epidemic prevention and preparedness to the public.
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Definitions
In this report, the term outbreak is used to describe either the
emergence of a new infectious disease or a sudden increase in the
number of cases of an infectious disease above normal expectations
in a localized population, such as a town, city, or district.
The term epidemic is used to refer to the spread of the infectious
agent into neighboring communities with larger numbers of
cases than in a local outbreak.
The term major epidemic refers to an infectious agent spreading
across a wider area (typically across international boundaries),
infecting thousands of people, and typically causing hundreds
or thousands of deaths. The 2003 Severe Acute Respiratory
Syndrome (SARS) epidemic and recent West Africa Ebola
epidemic are examples of major epidemics.
The term pandemic refers to an epidemic occurring worldwide,
or over a very wide area, crossing international boundaries and
usually affecting a large number of people.
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Executive Summary
Over the last 100 years, at least half a billion people
have died in epidemics of infectious disease. Some
of these diseases seem to have emerged suddenly,
devastated entire populations, and then disappeared;
others have killed victims one by one over the years
and become embedded in whole societies. While
modern medicine has gone a long way in eradicating
certain threats such as smallpox, most of the greatest
killers in history—flu, bubonic plague, tuberculosis,
HIV and AIDS, cholera, and Ebola—are still with us
today and could break out at any moment. A severe
and prolonged global pandemic could kill 180 to 360
million people, and hit global GDP by as much as 5 to
10 percent in the first year.1 Decisive action is needed
now from governments and multilateral institutions
to ensure people around the world are better
protected from epidemics.
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Infectious diseases have been present for millennia, mutating in humans and other animal
hosts, from where they are able to jump species, sometimes to devastating effect. Smallpox was
first recorded in 430 BC in Athens, where it killed more than 30,000 people. The plague, which is
famous for killing millions in Europe during the Middle Ages, first appeared in 541 AD. Flu virus,
probably the greatest threat humans face, has jumped from animals to humans many times over
the centuries. The global flu pandemic of 1918–1919 alone is estimated to have killed approximately
50 million people. New viruses are emerging all the time as they mutate in humans, or in animals,
and jump species—HIV and AIDS and Ebola are recent examples. Since 1973, at least 25 new
pathogens have been discovered for which there is neither immunity nor cure (see Appendix 1).
Paradoxically, today people are both safer and more at risk from infectious diseases than at any
other time in history. More than 54 percent of the world’s population lives in densely crowded
cities. International travel and large population movements, especially across continents, increase
our exposure to pathogens. Conflict and
poverty also exacerbate risk, as countries
with weak or failing health systems
are less able to detect and respond
to outbreaks. Fortunately, modern
disease surveillance systems have
the capacity to detect emerging
pathogens early. Strong health
systems are able to isolate and deal
with many pathogens before an
outbreak becomes an epidemic,
and emergency preparedness and
response systems are able to deal
with many epidemics that do break
out, to reduce casualties and allow
time for scientists to develop a cure.
Despite recent alarming headlines,
there has been stunning progress in
infectious disease control, including the
eradication of small pox. The world is
nearing polio eradication and has prevented the spread of Severe Acute Respiratory Syndrome
(SARS). Steady progress is being made in research toward a universal influenza A vaccine, which
could protect against all sub-types of seasonal influenza A, as well as all pandemic flu.
Unfortunately, these advances are not equally distributed across the globe. The poorest countries
are still a long way from developing the systems and capabilities needed to detect and respond
effectively to outbreaks, leaving us all vulnerable. Given the nature of infectious diseases, no one
is protected unless we are all protected. A risk to one individual in a poor community becomes a
risk to all humanity. A comprehensive global response that includes better disease surveillance
and detection, better prevention, and better care and response is needed.
Developing strong health systems with effective disease surveillance and epidemic response
capacity costs money. Governments have been reluctant to make the necessary investments in
these areas. However, the cost of inaction is even greater. When outbreaks are not tackled early
and become epidemics, it takes far longer to control them, the death toll is much higher, and the
secondary impact is far greater. Complacency and lack of leadership and funding means we all
remain at risk. Yet this is changing. Governments are starting to take the threat of epidemics
more seriously. The Global Health Security Agenda demonstrates the commitment of a number
of governments2 to support compliance with the International Health Regulations (IHR). This
agenda will also need to support universal vaccination and the rollout of universal health coverage
to ensure stronger health systems that can effectively detect and respond to outbreaks.
.
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half a billion people 
have died in epidemics 
over the past 100 years
The 2003 SARS outbreak
is estimated to have
cost the global 
economy $54B46

Spanish flu pandemic (1918–19):
US cities with early interventions
reduced death rates 
by 50% compared to those
that delayed their response21

A global pandemic could kill up
to 360M people and reduce global
GDP by up to 10% in the first year1
1.5 million people died of TB in
2013 — roughly 4,110 every day.
Drug resistant strains of TB
could lead to many more 
deaths in the future24

A new pathogen could spread in densely
populated cities, killing more than

33 mIllion people
in 200 days23

The polio eradication campaign
resulted in fewer than 66 cases 
of poliovirus being recorded
in December 201564

Estimates suggest that nearly
as many people died from
malaria as Ebola during
the same period of the 2014
Ebola outbreak in Liberia36

The 1991 cholera outbreak
in Peru caused an estimated
loss of $770M due to trade
embargoes and reduced tourism45

The global system for surveillance,
preparedness, and response is only
as strong as the weakest country system
Government spending
per person on health115
$9 / 		

$16 /

$20 /

		

$86 /

$7,704 /

Number of people 
per health worker115
/ 5,319

/ 3,472		

/ 2,777 		

/ 434

		

/ 88			

At least 25 new pathogens have been discovered
since 1973 for which there is no cure or immunity

Recommendations
As part of the ongoing reform process, the World Health Organization
(WHO) should:
• implement the recommendations of the Report of the Review Committee on the Functioning
of the International Health Regulations (2005) in relation to Pandemic Influenza (H1N1)
2009, the Report of the Ebola Interim Assessment Panel (2015), and the High-Level Panel on
the Global Response to Health Crises (2016).
• prioritize strengthening of its internal capacity at all levels to identify, coordinate, and
support an effective and timely response to public health emergencies of international
concern and other emergencies where there is a high risk of infectious disease spread.
• ensure better coordination between regional WHO offices and the Global Secretariat
by clarifying and strengthening accountability systems, particularly in relation to IHR
monitoring and support for compliance.
• engage countries in urgently identifying issues that facilitate or hinder IHR compliance .
• develop clear definitions and benchmarks for national core capabilities and functions based
on the IHR and the OIE Terrestrial Animal Health Code, as recommended by the Commission
on a Global Health Risk Framework for the Future’s report, The Neglected Dimension of Global
Security — A Framework for Countering Infectious-Disease Crises, and support a mechanism
or process to ensure impartial, transparent, and objective assessments that includes civil
society organizations.
• work with national governments to develop a costed plan to support the development
of core capacities that enable compliance with the IHR. These plans need to be based on
independently verified data provided by countries. Monitoring of the implementation of
these plans needs to be carried out on a yearly basis and information on progress towards
compliance made public.
• develop detailed guidance for low-resource settings on non-pharmaceutical interventions to
reduce disease transmission in a severe pandemic, and support developing countries to adapt
this and related guidance to their settings, plan for rapid rollout, and test these plans.
• develop a framework for the acceleration of research and production of drugs, vaccines, and
diagnostics for infectious diseases as recommended by the Report of the Harvard-LSHTM
Independent Panel on the Global Response to Ebola and the Ebola Interim Assessment Panel
and ensure funds are made available to maintain ongoing research into drugs, vaccines, and
diagnostics as recommended by the Commission on a Global Health Risk Framework for the
Future’s Neglected Dimension report.
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• establish a Center for Emergency Preparedness and Response as recommended by the
Ebola Interim Assessment Panel, the Commission on a Global Health Risk Framework for
the Future, the National Academy of Medicine, and the Report of the Harvard-LSHTM
Independent Panel on the Global Response to Ebola, with a separate independent board.
• develop guidelines to enable authorities to better engage communities in epidemic
prevention and preparedness. These guidelines will need to include recommendations on
how to better engage across sectors, especially with education, agriculture, social service,
and veterinary services, and a greater engagement with non-state actors working at the
community level.

WHO member states should:
• ensure the rapid and effective completion of the WHO reform process to enhance internal
capability for, among others, disease surveillance; coordination of research and drug
development; engagement across countries and regions; engagement with non-state actors
in relation to emerging infectious diseases and epidemics prevention, preparedness, and
response; early and effective responses to outbreaks and other health emergencies.
• ensure adequate funding for the WHO and increase assessed contributions to ensure flexible
unrestricted funding to monitor the implementation of the IHR and support response as
recommended in the Ebola Interim Assessment Panel and the Commission on a Global Health
Risk Framework for the ‘Future National Academy of Medicine’.
• support the WHO in creating an independent mechanism to assess and publicly report on IHR
compliance. This mechanism should be granted full access and support by all governments to
carry out its functions, and it should make recommendations for consideration by donors, the
World Bank, and the International Monetary Fund.
• take steps to ensure full compliance with the IHR, including allocation of adequate resources
to fund core capacities and health system strengthening. Funding must also be provided to
support a transparent and independent verification process, in line with the recommendations
of the Ebola Interim Assessment Panel, the National Academy of Medicine’s Commission
on a Global Health Risk Framework for the Future, and the Report of the Harvard-LSHTM
Independent Panel on the Global Response to Ebola.
• ensure IHR country focal points are empowered, have access to all relevant information, and
are able to make decisions necessary for timely compliance.
• share information regarding the IHR outside of the health sector and ensure broad
participation by multiple sectors in the development of preparedness and response plans.
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Recommendations (continued)
• develop national epidemic preparedness plans for all of society using the WHO’s Whole-ofSociety Pandemic Readiness guidelines.
• develop detailed guidance appropriate to their settings on non-pharmaceutical
interventions to reduce disease transmission in a severe pandemic and plan for rapid
rollout and test of these plans.
• increase funding allocation and training for health workers at community, sub-national,
and national levels, particularly in areas of disease surveillance, epidemic preparedness,
and response.
• in the case of African Union countries, comply with the Abuja Declaration commitments
and allocate at least 15 percent of national budgets to health.
• develop law/legislation for commitments to universal health coverage as a means of
guaranteeing the right to health, promoting early utilization of health services, and
ensuring citizens are better protected from the threat of epidemics.

The United Nations (UN) Secretary-General should:
• encourage member states to ensure IHR compliance forms an integral part of the
Sustainable Development Agenda and is factored into the monitoring of progress towards
achieving Goal 3 (and 3.3 in particular).
• ensure greater alignment and integration between the UN humanitarian and emergency
response systems. There should be greater coherence between the humanitarian alert
system and the WHO alert system, particularly in relation to the declaration of a Public
Health Emergency of International Concern (PHEIC), and greater support for the Health
Cluster for coordination and escalation in health crises.
• mandate that the Office for the Coordination of Human Affairs and the WHO develop
more effective strategies for sustaining health system capabilities and infrastructure,
particularly in relation to disease surveillance in fragile and failed states and in war zones,
to the extent possible.
• as part of the UN reform process, create an independent UN Accountability Commission
to do system-wide assessments of worldwide responses to major disease outbreaks as
recommended by the Report of the Harvard-LSHTM Independent Panel on the Global
Response to Ebola. This assessment should take place as soon as possible.
• encourage the United Nations Security Council to include global health issues as a critical
component of the global security agenda and consider incentives and disincentives needed
to improve global health security, as recommended by the Ebola Interim Assessment Panel.
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The International Monetary Fund should:
• ensure its guidance on poverty reduction strategies includes funding for disease surveillance
and epidemic preparedness planning, and includes more funding to ensure compliance with
the IHR and progress toward universal health coverage.
• support increased fiscal space to encourage greater public spending on health services.
• include pandemic preparedness in economic and policy assessments of individual countries,
based on an independent assessment of national core capacities as recommended by the
Commission on a Global health Risk Framework for the Future ‘National Academy of Medicine ‘.
• ensure capability to provide budgetary support to governments raising alerts for outbreaks.

The World Bank should:
• accelerate the establishment of the Pandemic Emergency Financing Facility, including clear
guidelines for accessing the funds.
• support increased fiscal space to encourage greater public spending on health services.
• ensure funding for public health system strengthening, and ensure this funding is contingent
on progress towards IHR compliance.

Donor governments, including the G7 and the G20, should:
• support the Global Health Security Agenda through financial commitments to reach
the $3.4 billion required annually to support developing countries in establishing robust
epidemic prevention capabilities.
• support the establishment of a Global Public Health Reserve Workforce that can be
deployed during public health emergencies as set out in the Report of the Review
Committee on the Functioning of the IHR (2005) and on Pandemic Inf luenza (H1N1) 2009.
• increase funding allocation to WHO and other bodies (the Centers for Disease Control, the
African Centres for Disease Control and Prevention) to carry out global disease surveillance.
• strengthen and invest in comprehensive national preparedness and response plans for
outbreaks, including robust public health surveillance, alert and referral systems, and
supply chain systems that can rapidly procure and/or distribute medical equipment and
drugs in emergencies.
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Recommendations (continued)
• increase funding for research in line with the recommendations from the Ebola Interim
Assessment Panel and the Report of the Harvard-LSHTM Independent Panel on the Global
Response to Ebola, and increase funding for the WHO by supporting initiatives such as the
Pandemic Product Development Committee, as recommended by the Commission on a Global
Health Risk Framework for the Future ‘National Academy of Medicine’ among others.
• create positive incentives for countries to report outbreaks early by ensuring the disbursement
of emergency funds rapidly to assist countries when outbreaks strike.
• explore a global mechanism for pooling risk and compensating countries for economic losses
incurred through early reporting of disease outbreaks. This mechanism should be weighted
towards early reporting.
• confront governments that do not abide by WHO advice and who implement trade and travel
restrictions without scientific justification.
• ensure multilateral initiatives—such as the GAVI Vaccine Alliance; the Global Fund to Fight
AIDS, Tuberculosis and Malaria; and the new Global Financing Facility for reproductive,
maternal, and child health—are aligned to support comprehensive and universal health
services and can demonstrate that they are doing this.
• ensure long-term sustainable funding for public health system strengthening that focuses on
universal health coverage, prioritizing essential primary health care services especially in the
poorest countries.

The business community should:
• encourage governments in countries of operation to comply with the IHR as a means of
reducing business risks.
• collaborate with governments and NGOs to develop robust plans that support epidemic
surveillance, preparedness, and response.
• share experiences and resources to assist governments and partners in implementing a
coordinated multisectoral response to epidemics to safeguard the health of their workforce and
their families and ensure that the wider community is protected.
• factor in outbreaks of infectious diseases and epidemics in business risk assessments and
continuity planning.
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Civil society organizations should:
• work with national governments and other partners to adapt, test, and prepare to use
appropriate interventions at scale in order to effectively respond to outbreaks, epidemics, and
pandemics at district and community levels.
• develop capacity of staff and flexibility in programming to rapidly deploy and support
outbreak responses in settings where they work.
• call on governments to comply with the IHR.
• publicly support calls for greater monitoring and transparency of IHR compliance and for civil
society participation in monitoring compliance.
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Introduction
Over the last 100 years, at least half a billion people
have died in epidemics of infectious diseases (see
Table 1). Some of these diseases seem to have
emerged suddenly, devastated entire populations,
and then disappeared; others have killed victims
one by one over the years and become embedded in
whole societies.
While modern medicine has gone a long way
in eradicating certain threats such as smallpox, most of the greatest killers—flu, bubonic
plague, tuberculosis, HIV and AIDS, cholera,
and Ebola—are still with us today and could
break out at any moment. A severe and prolonged global pandemic could kill 180 to 360
million people and hit global GDP by as much
as 5 to 10 percent in the first year.8 The world
may be one mutation away from a virulent
strain that could kill millions. Decisive action
is needed now from governments and multilateral institutions to ensure we are all better
protected from epidemics.
Paradoxically, today populations are both safer
and more at risk from infectious diseases than at
any other time in history as a result of our greater numbers and greater contact with others.
More than 54 percent of us live in densely crowded cities. International travel and large population movements, especially across continents,
increase our exposure to pathogens. Conflict and
poverty also exacerbate risk: people weakened
by hunger and malnutrition are less able to
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fight off diseases, and countries with weak or
failing health systems are less able to detect and
respond to outbreaks early enough to prevent
an epidemic. Growing populations have forced
people into closer proximity with wild animals
as they clear forests to live and grow food. There
they can be exposed to animal-borne viruses and
bacteria that can become deadly to humans.9
Fortunately, modern disease surveillance
systems have the capacity to detect emerging
pathogens early. Strong health systems are able
to isolate and deal with many pathogens before
an outbreak becomes an epidemic, and emergency preparedness and response systems are
able to respond to an epidemic that does break
out, so as to reduce casualties and allow time
for scientists to develop a cure. Unfortunately,
these capacities and services are not equally distributed across the globe: the poorest countries
are still a long way from being able to effectively
detect and respond to infectious diseases, leaving us all vulnerable to a potential epidemic.

A lethal mix
Outbreaks of infectious diseases are inevitable.
We know how outbreaks begin and how they
spread. The science, technology, and management systems that can help prevent outbreaks
from becoming major epidemics already exist,
yet most countries are still not taking necessary measures to ensure we are all better protected. Outbreaks arise because of mutations
in known pathogens within the human population or through close contact with animals that
allows a pathogen to jump species and take
hold in the human population. The biological
factors are only half the story. The spread of an
infectious agent within a population is driven
by social, cultural, political, ecological, demographic, and economic factors. The extensive
spread of the Ebola virus outbreak in West
Africa illustrates the interaction between these
factors that allows an outbreak to become a
full-blown epidemic.10 11 12 13

The recent experience of responding to infectious
disease outbreaks such as H5N1, H1N1, Middle
East Respiratory Syndrome (MERS), and Ebola
highlights continued vulnerability to new and
emerging diseases. Since 1973, at least 25 new
pathogens have been discovered for which there
are neither immunity nor cure (see Appendix 1).

The Greatest Known Killers
Smallpox, finally eradicated in 198014, was first
recorded in 430 BC in Athens, where it killed
more than 30,000 people, reducing the city’s
population by at least 20 percent. From there it
became a pandemic, causing an average of two
million deaths per year. The effect of smallpox was particularly devastating to the Native
Americans when it was first introduced into that
population by the Spanish in 151915 and killed
between five and eight million people.

Figure 1: Steps in the initiation and propagation of an outbreak of zoonotic origin
Animal
Source

Human

The Ebola outbreak originated from contact with
a fruit bat. Failures in the health system, including weak surveillance and limited capacity to
respond to the outbreak, enabled the pathogen
to spread. The understaffed, fragmented, and
under-resourced health systems in the most
affected countries quickly became overwhelmed.
Cultural traditions and practices, particularly
surrounding burial rituals, facilitated rapid
person-to-person transmission. Political considerations resulted in protracted delays in declaring a PHEIC and the late arrival of much needed
international assistance to control the outbreak.

Isolated
Cases

Large
Outbreaks

The plague is famous for killing millions of
people in Europe during the Middle Ages. It
first appeared in 541 AD and may have travelled
along the Silk Road with Mongol armies and
traders and globally via trading ships.16 Since
then, periodic outbreaks have occurred in different places around the world. It is estimated
that the plague has caused 50 million deaths
globally.17 It is still endemic in some countries18
and cases of the disease continue to occur periodically in other countries, including in some
parts of the United States (US).19
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The flu viruses have probably been the greatest
killers. The flu pandemic of 1918–1919 alone
is estimated to have killed approximately
50 million people20at a time when the global
population numbered about 1.8 billion. While
the origin is not certain, it is believed to have
been caused by a genetic change of the influenza virus. The global spread was facilitated by
the movement of soldiers and others involved
in World War I. The flu pandemic tested the
working limits of public health at the time and
highlighted the need for early intervention.
Cities in the US where multiple non-pharmaceutical interventions were implemented at an
early phase of the epidemic to slow flu transmission had peak death rates 50 percent lower
than those that did not. Cities in which multiple interventions were implemented at an early
phase of the epidemic also showed a trend
toward lower cumulative excess mortality.21

Data from the Institute for Disease
Modeling indicate that a new and
highly contagious agent could spread
very quickly in packed cities across
the globe, killing more than 33 million
people within 200 days.

In the early 1980s, scientists identified HIV
as the causal agent of AIDS.22 Since then, the
virus has claimed nearly 40 million lives.23
Tuberculosis continues to be a major killer,
causing an estimated 1.5 million deaths globally in 2013.24 While modern treatment has led
to a reduction in the number of cases reported globally, periodic outbreaks have been
reported in different populations, especially
among prisoners and people with immunodeficiency. In addition, many countries have
started to diagnose resistant strains of tuberculosis. Unless urgent action is taken, this
historic killer will once again be on the rise.
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Improvement in sanitation coupled with the
discovery of penicillin and vaccines have led to
some successes in the battle against infectious
diseases, including preventing outbreaks,
limiting their spread, and even eradicating them
altogether, as in the case of smallpox. The table
opposite shows some of the most significant
epidemics that have occurred during the past
century.

Looking into the Future
Major epidemics or a pandemic in the future
would have severe consequences for global health,
as well as the economies of the world. It is estimated that a severe pandemic could lead to over 1.8
million deaths in the US alone,25 and trigger a global recession.26 The economic impact would be most
keenly felt on the transport, hotel, and catering
sectors, as well as on the arts and recreation sectors,
which may see a fall in revenue of between 67 and
80 percent. Emerging markets would be hit hardest,
with the financial markets sliding into a major
global recession. For many insurers, disease is the
number-one mortality risk, and a severe pandemic
could wipe out 10 to 20 percent of the value from
insured losses alone. The World Travel and Tourism
Council estimated that the overall cost of a major
global pandemic scenario, including spillover across
industry sectors, could be as high as $2.5 trillion.
The recent Ebola outbreak in West Africa, and
cases of the disease in the US, Nigeria, Mali, and
Europe linked to this outbreak, show how unprepared the world is for another outbreak. The
global system for preparedness is only as strong
as the weakest country system. Data from the
Institute for Disease Modeling indicate that a
new and highly contagious agent could spread
very quickly in packed cities across the globe,
killing more than 33 million people within 200
days.27 Pandemic flu is currently our greatest
known threat. A flu pandemic could cost the
global economy over $3 trillion (4.8 percent of
global GDP) and tip the world into recession.28

Table 1: Outbreaks and epidemics of significant international concern during the last
century
Year

Disease

Number of 
DEATHS

Location

2015–present

Swine Influenza-H1n1

2,035

India

2013–2014

Chikungunya

183

North & South America,
Caribbean

2013–present

Ebola Virus Disease

11,315 (as of December,
2015)

Worldwide

2012

Respiratory Syndrome
Corona

449

Middle East

2012

Yellow Fever

847

Darfur, Sudan

201–present

Measles

4,500+ (as of February
2014)

Congo

2011

Hand Foot And
Mouth Disease

170

Vietnam

2011

Dengue

350

Pakistan

2010–present

Cholera

8,500+ (as of March 2014)

Hispaniola

2010

Meningitis

931

West Africa

2009

Avian Influenza (H5N1)

14,286

Worldwide

2008–2009

Cholera

4,293

Zimbabwe

2002–2003

Sars Coronavirus

775

Asia

1994

Diarrheal disease

50,000

Congo

1980–present

HIV and Aids

50 million to date

Worldwide

1974

Smallpox

15,000

India

1968–1969

Influenza

1 million

Worldwide

1961–present

Cholera

570,000

Worldwide

1957–1958

Influenza

2 million

Worldwide

1918–1920

Influenza

50 million

Worldwide

1915 to present

Tuberculosis

In excess of 200 million

Worldwide
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Pathogens and poverty

This causal pathway depicts the general trajectory of infectious diseases from outbreak
to epidemic, showing the potential power of interventions to interrupt the course
of progression. Different pathogens will have different trajectories. Some will
progress, despite early detection and response, and become pandemics.
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The cost of inaction:
Epidemics have tremendous
human, social, and economic impact
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The cost of inaction:
Epidemics have tremendous
human, social, and economic impact
Developing strong health systems with epidemic
preparedness capacity costs money. Governments
have been reluctant to make the necessary investments
in these areas. However, the cost of inaction is even
greater. In addition to sickness and the loss of life that
occurs in the short term, epidemics incur hidden costs
that can, in some cases, claim many more lives and
cause greater hardships and misery in the long term.29
Sickness and deaths, coupled with adverse behaviors
resulting from fear of becoming infected, lead to
disruptions in agriculture and the closure of markets
and places of work. Disruption of transportation
deprives people of their livelihoods and risks driving
poor people, in particular, deeper into poverty.
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Figure 2: Economic effects of outbreaks adapted from The World Bank Group30,31
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Secondary Health Effects
In some cases, epidemics that occur in countries with already very weak health systems
overwhelm the existing system and lead to a
breakdown in general health services that can
create even greater morbidity and mortality
than the outbreak itself.32 Health workers
are often among the early casualties of an
outbreak,33 further reducing the ability of the
system to effectively respond to the situation.
At the height of the Ebola crisis, many health
posts closed. In those that remained open,
fear of the disease led to a drop in outpatient
attendance.34 Many routine services, such as
maternal health, child health, malaria control,
non-communicable disease services, and surgical services, became unavailable as trained
health care workers were re-deployed to fight
the outbreak.

At the height of the Ebola outbreak in Liberia
(October/November 2014) outpatient visits
fell by 61 percent, uptake of antenatal care
decreased by 43 percent, and uptake of DPT3
vaccinations decreased by more than half
compared to the same period in 2013.35
Estimates suggest that nearly as many people
died from malaria due to closure of health
posts as died from Ebola during the same
period.36 In the first six months of the Ebola epidemic, the reductions of routine care
provided to pregnant women in Sierra Leone
may have caused 20 percent more maternal
deaths.37 Maternal death rates were projected
to double to more than 1,000 per 100,000 live
births in Guinea and Liberia and to more than
2,000 per 100,000 live births in Sierra Leone,
returning to wartime levels.
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The cholera outbreak in Haiti after the devastating 2010 earthquake led to dramatic increases in neonatal deaths.38 Estimates from
2010 suggest a sixfold increase in the risk
of fetal deaths in pregnant women affected
by cholera. Similarly, a measles outbreak in
Namibia in 2010 lead to high risk of adverse
maternal, fetal, and neonatal outcomes, including maternal deaths.39

0

zoonotic disease outbreaks were estimated
to have cost the global economy in excess of
$120 billion.41 Assessing the future economic
impact of epidemics is a challenge, given the
number of variables involved and how loss is
quantified. Some estimate the economic costs
of an influenza pandemic to range between
$374 billion and $7.3 trillion, resulting in a loss
of global GDP in the order of 12.6 percent.42
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Economic impact and cost
Around the world, epidemics have had a
major impact on the economy.40 In addition to
increased costs associated with managing the
outbreak, the risks perceived by markets have
had a significant impact on the economies
of affected countries. Due to global trading
and interdependency, the economic effects
of outbreaks are not only limited to affected
countries but have the potential to disrupt the
economies of neighboring countries, as well
as the global economy. Between 1995 and 2008

24

-272

Revised Projections (September 2014)

Others estimate the economic losses of an
influenza pandemic to be $3 trillion and a loss
of global GDP of 4.8 percent.43 These figures
highlight the difficulty of estimating the
economic impact of such an event. What is
clear is that the economic magnitude of the
losses will be such that the global economy as
a whole will suffer. It is also widely accepted
that epidemics will happen with increasing
frequency. The Commission on a Global Health
Risk Framework for the Future estimates the
losses from pandemics to be $60 billion a year.

They recommend an annual investment of
$4.5 billion to mitigate many of the risks we
currently face from epidemics and pandemics.44
This figure may be slightly low if we consider
the necessary investment in public health
systems, but it does highlight the economic
value of investing in mitigation, rather than
adaptive measures (those necessary to deal with
the epidemic once it has spread).

The World Bank estimates that
Liberia, Sierra Leone, and Guinea will
lose $2.2 billion dollars in forgone
economic growth in 2015 as a result of
the Ebola epidemic. 50

Recent history clearly demonstrates the high
cost of outbreaks of infectious diseases and
epidemics. The 1991 cholera outbreak in Peru
impacted the social and economic structure
of the whole region. Travel and trade restrictions led to an estimated loss of $770 million.45
The 2002–2003 SARS outbreak is estimated
to have cost the global economy $54 billion,
mainly due to canceled travel, loss of earnings
in the retail sector, and a drop in cross-border
trade.46 The worst economic effects of SARS
occurred in Asia, where it was recommended
that individuals suspend travel to Hong Kong
and the Guangdong Province of China unless
absolutely necessary.47 During the period of
travel restriction, hotel occupancy was down
20 percent in Singapore and even lower in
many Hong Kong hotels. Retail sales halved in
both cities. Canada was also severely affected.
Toronto alone lost an estimated $1 billion in
revenue.48 Every market in the global economy was impacted directly or indirectly by the
SARS outbreak.

The recent Ebola outbreak shows the potential
economic impact of such events when allowed
to spread in even a limited geographic area.49
Tourism fell drastically in the West African
region and bookings for hotels and lodgings
decreased significantly. There was a huge
outflow of passenger flight traffic and marginal inflows due to fear of the virus. Moreover,
new investments were put on hold. Neighboring countries closed their borders with the
three most affected countries and halted all
trade and transport to and from other affected countries. The World Bank estimates that
Liberia, Sierra Leone, and Guinea will lose $2.2
billion dollars in forgone economic growth in
2015 as a result of the Ebola epidemic.50
HIV is often regarded as the largest global
pandemic of recent times. It not only spread
quickly but also caused widespread loss of life
and significant disruption to social fabric. It
was only brought under control after huge investments. Out-of-pocket health expenditures
took a significant toll on family savings and investments, which in turn impacted children’s

It is estimated that a severe pandemic
could lead to over 1.8 million deaths
in the US alone, and trigger a global
recession.
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education, health, and nutrition outcomes.
The Chinese economy suffered an overall
loss of around $6.5 billion as a result of the
Avian Influenza (H5N1) outbreak, due to
bird market restrictions and a collapse in
prices, consumer confidence, and trade.51
The declaration of the PHEIC in 2009 after
the outbreak of Swine Influenza (H1N1) in
Mexico led to a precipitous drop in tourism,
flight cancellations, and an estimated loss of
$2.8 billion over a five-month period. This,
coupled with the domestic drop in demand
for pork due to the perception that the virus
originated in pigs, led to a further loss of $27
million.52 The economic impact of epidemics
lingers far longer than the outbreak itself and
affects people’s health and well-being as well
as company profits and business continuity
in the short, medium, and long terms. While
the risks of outbreaks becoming epidemics
will never be eliminated, more can be done to
ensure these risks are managed and mitigated.
Many businesses have developed epidemic
and pandemic preparedness plans to protect
business continuity. These measures are a
good start, but businesses could do more to
prevent outbreaks from becoming epidemics
by encouraging governments to comply with
the IHR and to invest in and develop stronger
and more responsive public health systems.
This is likely to be the most cost-effective and
beneficial risk management approach to the
threat of epidemics that the business sector
can take.

Agriculture and food
security impact
Epidemics also have a drastic impact on local
economies, such as subsistence farming in
rural areas or market trading in urban areas.
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These activities provide the main income for
many of the poorest people on the planet.
During the Ebola outbreak, food production
and incomes from agriculture in Liberia, Sierra Leone, and Guinea dropped.53 Deaths, the
fear of contagion, and movement restrictions
led to the loss of labor and prevented farmers
from tending to their cash and food crops.
Travel bans limited access to markets for
food. This, coupled with declines in international market prices that coincided with the
Ebola epidemic, exacerbated the economic
impact on the poorest sectors of society in the
three affected countries.54 Reduced household
income had a negative impact on food security in the three affected countries.55

Annual costs associated with HIV and
AIDS range from $17 per employee
for one Kenyan car manufacturer, to
$300 per employee for the Ugandan
Railway Corporation. 56

A similarly negative impact occurred in
the context of the HIV and AIDS pandemic, which mostly claimed the lives of those
between the ages of 16 and 45, decimating the
most economically active segment of the population in many countries. Annual costs associated with HIV and AIDS range from $17 per
employee for one Kenyan car manufacturer,
to $300 per employee for the Ugandan Railway Corporation.56 In rural areas, this placed
the burden of care on the young and the old,
forced to provide for their families, as well as
tend to their sick relatives. HIV and AIDS led
to a significant reduction in the labor force in
many parts of East and Southern Africa.57

Impact on Education
Outbreaks can affect education through
school closures, reduced teacher availability, and absenteeism (see Figure 4).58 59 Some
teachers, knowing they are infected, may try
to transfer to another area or, once visibly ill,
may stay away from the schools. Other teachers may also want to transfer out of heavily
affected areas or may refuse to be posted to
them, thus decreasing the number of teachers

available. The closure of many schools means
children remain in the community or are
forced to work to supplement family incomes.
Evidence suggests that once children are out
of school, very few, particularly those among
the older age group, return.60 Epidemics also
have a negative effect on school enrollment
and attendance. As the outbreak takes hold,
more children drop out of school to take care
of sick parents or siblings.61
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Household poverty
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Fewer birth illnesses
and death of children
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of teachers

Abesenteesim of teachers
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The Last 50 Years:
Dramatic progress in
infectious disease control
Despite the continuing threat of global pandemics,
such as the 2009 H1N1 influenza, and serious
epidemics, such as Ebola in 2014, the world has made
tremendous progress in the fight against infectious
diseases. Smallpox was a horrific, disfiguring,
often blinding disease that devastated humanity
over several millennium. At the 1966 World Health
Assembly, the world’s health leaders came together to
commit themselves and their countries to eradicating
smallpox. In 1977, just over a decade later, the world’s
last case of smallpox was diagnosed in the Horn of
Africa. In what many consider to be the greatest
public health victory to date, a disease that killed as
many as a half billion people in the 20th century alone
has been eradicated.63
30

In the 1950s, Jonas Salk and Albert Sabin developed the injectable and oral polio vaccines,
respectively. Polio was rapidly eliminated in
high-income countries, but as recently as 1988
continued to afflict nearly 400,000 children
worldwide. Today, thanks to an intensive
polio eradication campaign, the world is
approaching zero cases. As of December 2015,
only 66 cases of wild poliovirus were recorded, compared to 324 during 2014.64 Routine
immunization against other childhood killers
continues to save an estimated two to three
million lives a year.

The greatest threat remains pandemic
influenza, whose ability for continual
mutation makes it the leading
candidate for a devastating global
pandemic of the sort last seen in 1919.

The first new epidemic virus of the 21st century, SARS, emerged in Guangdong, China,
in 2002. It smoldered, unreported for several
months. In February 2003, SARS spread over
a matter of weeks to Hong Kong and from
there to Vietnam, Canada, and then to over a
dozen countries. On March 15, 2003, the WHO
declared it a worldwide health threat. Two
weeks later, amid an accelerating epidemic,
the WHO issued the most stringent travel advisory issued in its 55-year history. The WHO
also mobilized a global network of 11 laboratories in nine countries that, within a month of
being established, had identified SARS as an
entirely new virus, unlike any known member of the coronavirus family from which it
came.65 After initial secrecy and denial, China
took a very public and aggressive approach to
SARS. By applying sound epidemic response
practices, the impacted countries worked
to contain the virus. A total of 8,098 people
worldwide became sick and 774 died before
the global epidemic ended in July 2003.66

Each year around the globe, national infectious
disease control efforts successfully tackle countries’ local outbreaks. The WHO’s Global Outbreak Alert and Response Network (GOARN),
which played an active role in the SARS detection and response, has coordinated 130 largely
successful public health emergency outbreak
responses in 85 countries since its creation in
2000. Despite budgetary and staffing reductions
within the WHO, during the 2014 to 2015 West
Africa Ebola outbreak, GOARN mobilized 100
experts from over 200 institutions.67
The size and impact of the West Africa Ebola
epidemic reflects a unique combination of political, developmental, institutional, and individual
factors that have been widely described. However, this event must be put in the context of the
successful containment of 22 Ebola outbreaks
in Africa since the first known Ebola outbreak
in 1976. In all but six of these outbreaks, the total
number of cases was under 100, with rarely
more than 50 deaths. The highest previous death
toll of 280 was during the 1976 outbreak in Democratic Republic of the Congo (then Zaire) and
the largest number of cases was 425 in the 2000
to 2001 outbreak in Uganda.68
Innovations in surveillance technology, diagnostics, vaccines, medicines, and health systems
are continually opening new doors to prevention, early detection, and treatment. This offers
the prospect of continued progress against even
the most dangerous pathogens. The greatest
threat remains pandemic influenza, whose ability for continual mutation makes it the leading
candidate for a devastating global pandemic
of the sort last seen in 1919. Human studies are
starting for an influenza “universal vaccine,”
which attacks the least mutation-prone part
of the virus.69 These and other achievements in
infectious disease control demonstrate that rapid
action based on proven public health epidemic
prevention and response principles and practices
can be highly successful. These principles and
practices provide a sound basis on which to build.
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The way forward:
Stronger systems and
better preparedness
Outbreaks become epidemics when health systems
and structures are weak and do not have adequate
capacity for early detection and response to new
and re-emerging infectious diseases. The prompt
implementation of multiple non-pharmaceutical
interventions to slow the transmission of influenza
can significantly reduce peak mortality rates as seen
in a number of cities in the US during the 1918–
1919 flu pandemic.70 71 During the Ebola outbreak,
Senegal, Nigeria, and Mali had weak health systems
but a high level of alert and preparedness. Strong
leadership and coordinated support from partners
allowed all three countries to defeat the disease with
very little, if any, onward transmission.72
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We know what needs to be done to prevent
and control outbreaks, and have successfully
done so in the past (as in the case of SARS,
for example). Yet weak leadership and lack
of effective coordination, and weak systems
at community, national, and global levels,
make us all vulnerable to the threat of
epidemics. By learning from past experiences,
implementing commitments, and responding
decisively before the next outbreak, countless
lives will be saved and the next epidemic
could be averted.

By learning from past experiences,
implementing commitments, and
responding decisively before the next
outbreak, countless lives will be saved
and the next epidemic could be averted.

Multilateral cooperation to stop the spread of
infectious diseases started in the 19th century,
mainly to stop the spread of cholera across
European borders. In 1969, the IHR were adopted at the World Health Assembly to control
the spread of infectious disease (specifically
cholera, bubonic plague, yellow fever, smallpox, relapsing fever, and typhus). In 2005, the
World Health Assembly adopted a broader set
of regulations, largely as a result of the SARS
outbreak. These came into force on June 15,
2007. The IHR (2005) provide a legal framework aimed at preventing and protecting
against, controlling, and providing a public
health response to public health risks and risks
to economies.73 74
The IHR clearly set out the responsibilities
of states and the WHO in relation to disease
surveillance and detection, reporting, and
requiring states to notify the WHO of events
that may constitute a PHEIC. The IHR define

a PHEIC as “an extraordinary event which is
determined to (1) constitute a public health risk
to other States through the international spread
of disease, and (2) potentially requires a coordinated international response.” The responsibility of determining whether an event is within
this category lies with the WHO Director-General and requires the convening of a committee
of experts, the IHR Emergency Committee.
One of the most important aspects of the IHR
is the establishment of a global surveillance
system for a PHEIC.75 The regulations set out
minimum criteria for national health surveillance and response capacities.76 States are
obligated to establish core capacities to detect,
assess, notify, and report events of international concern and to respond to public health
emergencies.
Despite the IHR coming into force in 2007,
recent experiences with H1N1 and Ebola
highlighted significant weaknesses in preparedness and response at the national and
international level.77 While all countries had
committed to building up core capacities for
surveillance by June 2012, at that time only 42
of 193 states reported they had met the core
capacities.78 This highlights one of the main
weaknesses of the IHR: the lack of an effective
accountability mechanism to ensure compliance. This is partly due to the absence of an
objective approach to measure compliance and
levels of preparedness. The IHR’s weakness
and the lack of national capacity for detection and response seriously jeopardizes the
international disease detection and response
architecture. Unfortunately, the interconnectedness of the global system and the framework’s dependence on self-reporting means
that the framework can only be as strong as
the weakest national health system.

35

Recent reviews of the performance of the IHR
following different epidemics have highlighted
a number of shortcomings within the WHO
itself that prevent the full implementation of
the IHR.79 Internal weaknesses and political
considerations have negatively affected its ability to work with and influence governments
to develop adequate systems for preparedness
and response.80 In addition, the WHO’s inadequate financing and dependency on quota contributions to establish internal mechanisms to
detect and support rapid response to outbreaks
limits its ability to take on the role of convener
and leader in this area.
Indeed, insufficient funding has been cited
as one of the reasons for the disbanding of
GOARN within the WHO despite significant
successes. In May 2015, the WHO’s Ebola
Assessment Panel indicated that the prevailing culture within the WHO is incompatible
with an effective response to emergencies. It
is generally felt that the WHO, as the globally recognized coordinator of the response to
health emergencies, should develop internal
systems that will enable it to shift quickly into
an emergency operations mode necessary to
lead a broad-based coalition in severe outbreak
situations.81 In addition to systemic weaknesses, the absence of precise methods to predict
outbreaks using existing models of human
behavior and knowledge of distribution of
infectious agents with outbreak potential make
planning extremely difficult.
Capacity development for global health security
is urgently needed at the global and country levels. At the global level, the WHO should develop
a more transparent process for using information provided by countries to declare a PHEIC.
The WHO should strengthen its internal capacity to quickly coordinate a multisector response
in the face of global health emergencies through
the establishment of a team that can quickly
support countries that need assistance.
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This could be achieved by establishing a global
team comprised of persons from governments, civil society, NGOs, and the private
sector who can be deployed quickly whenever
a disaster occurs. At the country level, the
WHO should pay greater attention to capacity-building for and sensitization of persons
in other ministries and sectors, including
the private sector, who may play a key role in
epidemic detection and response.
Currently, staff members who work as National Focal Points are the major beneficiaries
of the WHO training on IHR.82 A good first
step for addressing the weaknesses in the IHR
will be for member states to convene a review
of the IHR to find ways to measure compliance by member states.83 Such a review would
also provide a platform to discuss and assign
clear responsibilities for coordination and
leadership in the face of global health emergencies. In addition, the meeting can serve to
elucidate the reasons for limited compliance
at country level and develop approaches for
building capacity at the WHO, in regional
organizations, and at country level for global
health security.

Prevention of New Outbreaks
Current tools and technology are not able to predict outbreaks, so early intervention to prevent
outbreaks from becoming major epidemics
is the key to minimizing their impact.84 Many
believe that the right conditions for a major
epidemic are already present and that its inevitable occurrence is a matter of time. Species
jump is considered inevitable due to increasing
contact between humans and other animals
that are reared for food or with wild animals
as we gradually take over their habitats. Key
features of contemporary life that could lead to
an outbreak spreading include: social (global

mobility, population growth, urbanization),
economic (cross-border trade, globalization of
agriculture and food supply, illegal trade), and
environmental (climate change, changes in land
use) factors. This is leading to an increase in
the number of re-emerging zoonotic diseases,
as well as antimicrobial resistance in existing
pathogens. There is also the increased risk of
laboratory escapes, and intentional release of
microorganisms via bioterrorism.
Countless examples of recent outbreaks
clearly indicate that better prevention methods are needed to deal with these complicated
and interacting risk factors. Preventing major
epidemics requires the development of more
robust early warning systems for outbreaks85
that support early detection of new organisms
or changes to existing ones.

Strong global preparedness to
prevent epidemics should include
a corps of trained personnel and
volunteers who can be deployed
quickly in case of emergencies.

The new detection systems that are currently
being developed across the US are designed to
reduce time delays in reporting.86 Such a system should include surveillance for pathogens
in animals, and is best coordinated by a global
institution that is given enough authority to
work closely with countries, enough funding to be effective, and enough flexibility to
enable fast decision-making.
Inflexible preparedness systems that are
unable to scale up quickly during an outbreak
may cause more harm than good as they
give a false sense of security. Strong global
preparedness to prevent epidemics should
include a corps of trained personnel and
volunteers who can be deployed quickly in

case of emergencies. Adequate support and
careful thought should go into the selection
and training of appropriate clinical and other
medical staff who may play critical roles in
outbreak detection and control.
While outbreaks are relatively rare events,
the high state of alert that is essential for
adequate performance during a real outbreak
can be maintained through regular testing to
identify ways in which the response system
needs to improve. For such a system to function effectively, it must be based on a strong
health system that includes disease surveillance and epidemic preparedness planning,
and it must be accompanied by adequate
investment in research and development. For
known pathogens, outbreaks can be prevented through vaccinations that offer protection,
thereby reducing the number of vulnerable
members of the population and limiting the
spread of the disease. For vaccination coverage to be effective, it must reach a minimum
level to provide so-called herd immunity.
Community mobilization and messages that
support the adoption of healthy practices
are necessary components of a comprehensive approach to outbreak prevention. As
we have seen during the recent Ebola outbreak, long-standing community practices
can lead to rapid transmission of infectious
agents; control requires extensive community
engagement and involvement. Community hygiene and sanitation play a key role in
preventing the spread of infectious diseases.
Poor sanitation practices in communities
create conditions that facilitate the breeding
of vectors, as well as contamination of food—
an important source of outbreaks.
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Improved Whole-of-Society
Response at Community, SubNational, National, Regional,
and Global Levels
Past epidemics have taught us that no sector
alone can prevent outbreaks from spreading.
While most of the activities for preparedness
are usually located in the health sector, it is
important that other structures of government, civil society, and the private sector are
also involved. Economic and social consequences of an outbreak will be minimized if
governments, businesses, and civil society
work together in a coordinated manner.
The private sector plays a crucial role in any
multisectoral response by ensuring business
continuity and protecting staff and their families from the potential threats of outbreaks.
During the Ebola crisis, over 80 companies operating in the region formed the Ebola Private
Sector Mobilization Group and shared emergency plans to protect their employees.87 The
collaboration was deemed successful, as group
members were able to share information on
screening and disease containment methods.
Mining and extractive companies have long
invested in health facilities and health systems,
not only for their own employees but also for
the communities where they work. Many companies have emergency response plans in place
for their own workforce that could be shared as
best practices for the entire community.
In addition, international and domestic
companies bring skills and resources and the
ability to participate actively in the strategic
response to the crisis. Companies can play a
critical role in providing capacity and capability in epidemic preparedness and emergency
response. But the greatest opportunity for the
business community may be in safeguarding
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workforce health, ensuring business continuity, and protecting markets. A number
of private sector companies are willing and
waiting to be more engaged with governments
and others on this issue.88

Integrating Animal and
Human Health
A more integrated approach to disease is
required to ensure we are all better protected.
Most of the dangerous pathogens known are
zoonotic, having started in an animal host
and jumped species. Sometimes the pathogen needs to jump more than one species
to mutate and acquire characteristics that
make it deadly to humans. The possibility for
outbreaks of zoonotic disease is so high that
those sectors that deal with animal health are
critical to human health and need to be integrated into a whole-of-government response.
Evidence from the H1N1 influenza outbreak in
Mexico shows the need for a more integrated
response to outbreaks.89
In many places, communities have very limited involvement in disease surveillance and
epidemic preparedness. This lack of engagement means that when an outbreak does happen, many are unprepared and unaware of the
steps that are necessary for mounting a full
public health response. This lack of preparedness and early engagement can seriously slow
down response efforts and even contribute to
disease spread.
Integration of national preparedness and
response planning needs to extend beyond the
formal health system and include local communities. As seen in the recent Ebola crisis and even
in the spread of HIV and AIDS, local customs
and practices are a key factor in the propagation
of outbreaks. Therefore, it is vital that communities are mobilized and engaged as frontline
responders when an outbreak does occur.

In developed countries, most governments
have preparedness plans at the local level for
health emergencies. These plans are prepared,
tested, and revised as necessary to ensure all
responsible parties know their designated
function, and leadership roles are understood. Globally, there is a need for development partners national governments, particularly in low- and middle-income countries,
and to develop a whole-of-society approach
using the WHO’s Readiness Framework for
all States. By developing plans based on this
framework, country response will ensure the
engagement of all sectors.
The readiness framework suggests five key
principles: (1) a whole-of-society approach, (2)
preparedness at all levels, (3) attention to critical interdependencies, (4) a scenario-based response, and (5) respect for ethical norms.90 An
approach that follows this framework is likely
to improve cross-sectoral planning and ensure
a faster and more comprehensive response,
leading to faster control and better care and
hygiene—which will ultimately save lives.

Strong Health Systems for
Universal Health Coverage
The strength of a health system is based on
its ability to provide health care services
every day for the entire population. This is
a major determinant of whether it will have
the infrastructure, staffing, resources, and
systems necessary to detect and respond to
an outbreak, to treat infected people, and to
prevent transmission. One of the benchmarks
for determining the strength of a system
is to assess the country’s progress toward
universal health coverage. A country that has
achieved universal health coverage before an
outbreak will be better equipped to respond
to an outbreak before it gets out of control. It
will also care for patients more effectively and
reduce mortality rates during an epidemic.

Universal health coverage is defined as the
whole population having access to the health
services they need, without being deterred
from using services or pushed into poverty
by the way they are paid for. Many of the
poorest countries are far below minimum
standards for funding, staffing, and services
provided. While the wealthy may be able to
afford higher quality care, the poor are forced
to rely on out-of-pocket payments for services
from often low-quality private providers, or
to seek care from poorly funded public health
services, or to go without health care services
altogether.There is broad agreement that the
Ebola crisis was not quickly contained, reversed, or mitigated because national health
systems in these countries were woefully
under-resourced, under-staffed, and poorly
equipped. The virus was able to spread, in
part, due to the poor state of these health
services. In 2012, for example, the Liberian
government spent $20 per person per year
on health. Sierra Leone spent $16 per person
per year, and Guinea $9 per person per year,
far below the WHO recommended minimum
of $86 to provide the minimum package of
essential health services.
By comparison, Norway spent $7,704 on
health for each citizen. There is a direct relationship between spending on health and the
number of doctors, nurses, clinics, hospitals,
equipment and medicines, and surveillance
facilities that were available for emergency
response when Ebola struck. Liberia had only
51 doctors in the whole country. Sierra Leone
had 1,017 nurses and midwives. Whereas the
UK has one health worker for every 88 people,
Liberia had one health worker for every 3,472
inhabitants and Sierra Leone one for every
5,319. Furthermore, health services were not
universally accessible.
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One of the most important lessons
from the Ebola crisis is the need to
build comprehensive health systems
with sufficient funding, staff, and
equipment to deal with everyday
health problems, as well as infectious
disease outbreaks.

The poorest and most marginalized people
had far less chance of receiving health care,
despite their greater need for it. One of the
most important lessons from the Ebola crisis
is the need to build comprehensive health
systems with sufficient funding, staff, and
equipment to deal with everyday health problems, as well as infectious disease outbreaks.
Universal health coverage has become an
international priority for development, as set
out in the Sustainable Development Goals.92 It
needs to become a reality if we are to ensure
the world is better protected against the
threat of epidemics.
At the national level, the responsibility for
epidemic prevention/preparedness is usually seen as the responsibility of the public
sector, primarily the ministry of health. This
has created a situation in which knowledge
of and responsibility for epidemic preparedness is limited to the ministry of health and
likely results in the lack of involvement of
other ministries, or of civil society and other
sectors. Epidemic preparedness and response
is further siloed as it is often run as a vertical
program in the ministry of health—it is not
integrated into wider health system strengthening efforts. A more integrated cross-government approach to epidemic preparedness
is needed to ensure early detection as a precondition for early and effective response.
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Outbreaks begin and end in communities.
Frontline responders such as community
health workers are critical constituencies to
engage in efforts to quell an epidemic. Their
knowledge of local customs, traditions, and
norms provide the best link to developing an
accord with the community and addressing
any cultural barriers to preventing transmission. More investment in community health
workers and more training to ensure they are
better equipped to both detect and address an
outbreak in communities is required. Proper
investment in the professionalization of a
community health worker cadre will be key to
containing the outbreak and strengthening
fragile health systems during periods without outbreaks.93 Ensuring urgent funding is
available to quickly hire and deploy trained
community responders or allow for outside
assistance is a critical step in creating a more
resilient health system.
A larger and better trained health workforce
increases contact tracing, community engagement, case management, and recovery
efforts, and reduces expenditures resulting
from disease spread. There is also an urgent
need to build up a body of knowledge on
what works and what does not, so that each
country is able to learn from previous responses and is better able to plan and equip
itself against future threats.94 By developing
a shared learning process through a global
repository of evidence, the performance of
communities and countries responding to
outbreaks will improve. While focus is placed
on building international capacity for disease
surveillance and response, countries will need
their own capacity for detection and response
to ensure outbreaks are quickly identified and
brought under control.95

Figure 5: WHO Readiness Framework91
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Outbreak Reporting
Transparency

Strategic investment
and dependable funding

One of the key obligations of states under the
IHR is to develop the capacity to identify,
assess, respond, and report to the WHO on
public health events in their territories that
may be of international concern. Greater
transparency in outbreak reporting is needed
if the world is to improve its global health
security standards. Improvements to timely
reporting of outbreaks need to happen both
within a health system and to WHO regional
and global coordinating bodies. Improvements to outbreak reporting will improve
response time and save lives but ultimately
help continue routine health services, trade,
commerce, food security, and the rule of law.
Within countries, data from outbreak situations needs to be made more transparent for
decision-making and sensitization purposes.
The data is critical to understand the transmission dynamics of the pathogen and to
determine those at highest risk of infection.
There is a need to improve transparency and
real time information for the general population. Greater community sensitization will
help improve the timeliness and response
to outbreaks while also maintaining routine
commerce and trade services.96 Communities
and national authorities should be provided
with incentives to report early on the unusual occurrence of events that can be spread
across borders. Late and incomplete reporting prevented a full and timely assessment of
the true situation during the early stages of
the SARS outbreak. Global surveillance partners need greater support and accountability
on the visibility and legitimacy of the messages they provide and the data that is made
available to the public.97 By creating greater
data transparency at all levels of the health
system, all actors should be able to understand the political and social environments
and the specific cultural milieu to provide an
effective response.

Chronic underfunding of national health systems in developing countries, as well as lack of
funding for the WHO to fulfill its leadership role
in relation to global disease surveillance, have
severely weakened the capacity of the global
health system to manage the risk of epidemics.
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More resources are needed to address
the chronic underfunding of disease
surveillance and the broader health care
systems and ensure concrete steps are
taken toward universal health coverage.

More resources are needed to address the
chronic underfunding of disease surveillance and the broader health care systems
and ensure concrete steps are taken toward
universal health coverage. Some argue that
universal health coverage is unaffordable for
poor countries. However, evidence suggests
that even low-income country governments
can and must spend more on health, first by
improving their tax systems to raise greater
domestic resources and then by allocating
more of their available funds to health.98 The
international community, including the International Monetary Fund, needs to encourage
these governments to increase spending on
health to a minimum of $86 per capita per year.
All countries could make progress towards
spending $86 of public funds per person on
health by achieving international targets of 20
percent of gross domestic product collected
as tax revenue and allocating 15 percent of
government budgets to health. Curbing illicit
financial flows and tackling tax avoidance, as
well as putting in place innovative taxes, can
help close the gap.99

Vaccine development,
procurement, and
distribution

Figure 6: A comprehensive surveillance system supports preparedness and response and
results in fewer and smaller outbreaks
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Operationalizing the IHR and making the
world a safer place require strategic investments to support strong systems and
capacities that facilitate early detection and
response to outbreaks. While there has been
some progress in development assistance for
health, the global health community must
place a stronger focus on effective, sustainable funding mechanisms that can support
anticipated challenges in infectious diseases
further into the 21st century. While global
funding for the health sector has continued
to be at relatively high levels during the past
decade,101 almost 70 percent of this funding
was allocated to programs directly related
to the UN’s Millennium Development Goals,
such as malaria and HIV and AIDS.102
A challenge in ensuring global epidemic
preparedness lies in both the lack of adequate funding for countries in extreme need
and an uncoordinated funding system that
neglects dangerous diseases and limits the
availability of medicines and technologies
that should be made available to all countries.
In addition, national agendas for spending
and epidemic preparedness are insufficient
to meet current global requirements, as they
are forced to make spending choices based
on known risks rather than allocating scarce
resources to potential future ones.
The development community is planning
and preparing for the previous epidemic,
rather than preparing for the next one. If we
are to plan for the next large global health
threat, more funding and leadership are
required to ensure better disease surveillance
and epidemic preparedness and response
planning. These need to be integrated into
strong health systems. The poorest countries
do not have the resources to meet the health
needs of their populations. Health care in the
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poorest countries is so under-resourced that
the 40 poorest countries are collectively spending only $52 per capita on health care, when
the WHO recommends at least $86 for basic
health needs.103 Human resources for health
are woefully inadequate. The 40 poorest countries in the world only have an average of ten
health workers per 10,000 people. The WHO
minimum threshold to ensure the health of
a population is 23 health workers per 10,000.
Therefore, most of the poorest countries do
not have sufficient health workers to deal with
routine health issues, let alone capacity to detect, prepare for, and respond to an epidemic
(see Appendix 2).

Operationalizing the IHR and making
the world a safer place require
strategic investments to support
strong systems and capacities
that facilitate early detection
and response to outbreaks.

For many of the poorest countries, there will
be a need for external aid to support essential
health services well into the future. International donors need to ensure that they are
supporting all countries to build comprehensive health systems that can tackle all health
threats, not just their chosen priorities, so
that all are better protected from epidemics.
This includes multilateral aid mechanisms—
such as GAVI (the vaccine alliance); the Global
Fund to Fight AIDS, Tuberculosis and Malaria; and the new proposed Global Financing
Facility for reproductive, maternal, and child
health—that must always be able to demonstrate how they are building comprehensive
and universal health services, even if they
focus on specific services or diseases.

With careful planning, vertical funding for
disease-specific programs and horizontal
funding for health systems strengthening
can contribute to building strong surveillance
systems that have the capability to rapidly
detect and respond to public health emergencies.104 During a health emergency, mobilizing
resources in sufficient quantities to the right
places to isolate the outbreak and contain it
is absolutely necessary. The proposed World
Bank/ WHO Pandemic Emergency Financing
Facility is a step in the right direction. However, it is equally important to ensure funding
is available to support poorer countries to
develop better disease surveillance and epidemic preparedness capabilities. At the global
level, the WHO does not currently possess
the capacity to deliver a full emergency public
health response, as specific core funding for
emergency response and for technical support
to the IHR is lacking.
Increasingly, governments are recognizing the
need for more comprehensive and integrated
approaches to health. One of the strengths of
the Global Health Security Agenda is its recognition of the need to integrate the approaches
to animal and human health when it comes
to preventing the emergence of infectious
diseases. Greater funding to the One Health
Initiatives will increase the world’s ability to
predict the next novel pathogen. Funding for
whole-of-society approaches with periodic
testing mechanisms will help create a more
coordinated and uniformed response when
an emergency occurs. While a lot of funding is
made available during disasters, much more
needs to be done to enhance preparedness.

After years of underfunding, the US government increased funding for the Centers for
Disease Control by 8.2 percent in the wake of
the Ebola Outbreak, but subsequently reduced
its funding by 3.5 percent in FY 15.105 In addition, funding for the development of diagnostics, therapeutics, and vaccines must be
put in place and developed so that when there
is an outbreak, much of the preparatory and
early research work will have been completed
and it will then be possible to move quickly to
production and deployment. In addition, the
WHO will need to be involved in research and
development work for future emergencies.106
There is no specific data that quantifies the
return on investments associated with the
development of robust surveillance and
response systems for infectious diseases.
Quantifying return on investments for surveillance systems is not easy; it is near impossible to predict what would have happened
if an outbreak had not been identified and
brought under control. A classic example
occurred during the recent Ebola outbreak in
West Africa. Nigeria, Mali, and Senegal, all
countries with weak health systems, were able
to prevent widespread dissemination of Ebola
within their populations, and reduced the associated human and financial costs, by developing surveillance systems that facilitated the
early detection of the first cases. In this way
they were able to quickly isolate and follow up
on contacts, resulting in huge savings.

Limited spending on early warning and disease control systems in developing countries
results in weak systems and high epidemic
and pandemic risk.
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Epidemic Prevention and
Response Architecture
Among the most important interventions for
preventing future outbreaks from producing
global consequences is the development of
strong disease surveillance systems and better
epidemic preparedness at the local, national,
and international levels.107 Developing and
testing warning systems is not, however, very
straightforward, as outbreaks of infectious
diseases are not common and validating early
warning system for timeliness will require a
large population to experience an outbreak.108
Improvements to leadership before and
during an epidemic need to be established
at all levels. In 2012 the presidents of the US
and Mexico and the Canadian Prime Minister
launched a revised North American pandemic
preparedness plan. Such high-level attention
to whole-of-society preparedness sends an
important signal. Diffuse accountability in
governments and international organizations
leads to a lack of action on pandemic preparedness and disease control and prevention
measures.
Improving the WHO’s leadership and capacity
to coordinate the response to outbreaks that
may be of international concern is critical.109
The recommendation by the Ebola Assessment
Panel for the WHO to create a separate single
unified WHO Center for Health Emergency
Preparedness and Response, based on the
current outbreak and humanitarian areas of
work, would provide a level of separation from
the politics of member states and the Director-General. Improvements to leadership at
all levels, principally at the local level, would
create a more holistic response with greater
community impact.
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Improving technical expertise in countries
around the world to respond to outbreaks and
epidemics is crucial; few developing countries
possess expertise on disaster relief or humanitarian crisis. The current model of providing
foreign assistance to respond to outbreaks is
costly, inefficient, and risks lives.

Improving technical expertise in countries
around the world to respond to outbreaks
and epidemics is crucial; few developing
countries possess expertise on disaster
relief or humanitarian crisis.

Supporting human resource development for
disaster management as part of health system
strengthening efforts will improve the response
and functionality of technical experts during all
crises. The pool of technical experts for national
response should come from civil society, the private sector, governments, and multilateral organizations to provide a whole-of-society approach.
With careful planning and capacity-building, the
WHO could continue to provide global guidelines
and coordination without needing to provide
direct response.110 In large-scale epidemics and
pandemics, operation and coordination need to
be improved through the full array of state and
non-state actors. The Ebola outbreak showed the
inability of the WHO to coordinate operations,
hence the formation of the UN Mission for Ebola
Emergency Response. Under new global architecture, the WHO should not need this to build up a
comprehensive emergency capacity that would
be separate from that of other UN agencies. The
WHO should have standing agreements with
other agencies, for example, with World Food Program, to provide practical logistical capacity for
purchasing and transport.

Information, education, and
communication activities will help
the population take preventative
measures, recognize signs and
symptoms, and ultimately stop the
spread of disease.

Other operational support partners, such as
the US Office of Foreign Disaster Assistance,
should recognize the similarities and differences in responding to outbreaks and epidemics versus natural disasters or conflicts.
The support of this office, in operations and
logistics, should continue to extend to epidemic preparedness in disaster settings.111
Improvements to communications should ultimately take place before an outbreak occurs
for epidemic-prone diseases. Information,
education, and communication activities will
help the population take preventative measures, recognize signs and symptoms, and
ultimately stop the spread of disease. Understanding of local norms, customs, and culture
will help to ensure a faster and more effective
response. Twenty-first century communications, including social media platforms,
should be used to help spread best practices
from emergency responders. Incorporating
communications scenarios into planning
frameworks, such as radio messaging, broad
text message communication, and engaging
local-leaders, will help increase prevention
knowledge during an outbreak. Communication risk experts at all levels need to be
engaged to help identify lessons learned and
prepare responders to effectively reach out to
com munities before the next outbreak.
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Conclusion and
Recommendations
Despite significant advances in understanding the
mechanisms through which infectious diseases
spread, and recent scares such as the outbreaks
of SARS, H1N1, H5N1, and Ebola, the world is still
unprepared for the next major epidemic.112
Enormous advances in public health, medicine, and technology have extended the coverage of
modern methods for detection, control, and management of infectious diseases. However, this
coverage is still unevenly distributed. This leads to the risk of periodic outbreaks of infectious
disease going undetected and subsequently increases the risk of epidemics and pandemics.
These risks cannot be explained only by the failures of the health system and the lack of universal health coverage; they are also related to broader social, political, and economic issues that
influence health priorities and wider government priorities.
The world’s continued inability to effectively detect, respond to, and control outbreaks such as
HIV and AIDS, cholera, SARS, MERS, and Ebola in a timely manner, highlights ongoing gaps in
the international, regional, and national systems. It is extremely important that international,
national, and local governments get together now to develop robust systems to prevent, detect,
and respond to infectious diseases in low- , middle-, and high-resourced countries. More action
is needed from the UN and governments to ensure the global community is better prepared
against the threat of epidemics and better able to respond more effectively and decisively when
they do happen.
Paradoxically, the doctrine of national security in relation to health threats requires multinational responses. The recent engagement of ministries of defense in disease surveillance and
epidemic preparedness has propelled the issue of national political agendas. The securitization
of health captured most strikingly in the launching of the Global Health Security Agenda has
provided a massive boost for a sector that has been trying to press for greater attention and
more resources for years.
The greatest protection from risk will come once all countries have fully complied with the IHR
and achieved universal health coverage. Only then will the global health system be fully equipped
to deal with a disease of epidemic potential.
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Recommendations
As part of the ongoing reform process, the World Health Organization
(WHO) should:
• implement the recommendations of the Report of the Review Committee on the Functioning
of the International Health Regulations (2005) in relation to Pandemic Influenza (H1N1)
2009, the Report of the Ebola Interim Assessment Panel (2015), and the High-Level Panel on
the Global Response to Health Crises (2016).
• prioritize strengthening of its internal capacity at all levels to identify, coordinate, and
support an effective and timely response to public health emergencies of international
concern and other emergencies where there is a high risk of infectious disease spread.
• ensure better coordination between regional WHO offices and the Global Secretariat
by clarifying and strengthening accountability systems, particularly in relation to IHR
monitoring and support for compliance.
• engage countries in urgently identifying issues that facilitate or hinder IHR compliance .
• develop clear definitions and benchmarks for national core capabilities and functions based
on the IHR and the OIE Terrestrial Animal Health Code, as recommended by the Commission
on a Global Health Risk Framework for the Future’s report, The Neglected Dimension of Global
Security — A Framework for Countering Infectious-Disease Crises, and support a mechanism
or process to ensure impartial, transparent, and objective assessments that includes civil
society organizations.
• work with national governments to develop a costed plan to support the development
of core capacities that enable compliance with the IHR. These plans need to be based on
independently verified data provided by countries. Monitoring of the implementation of
these plans needs to be carried out on a yearly basis and information on progress towards
compliance made public.
• develop detailed guidance for low-resource settings on non-pharmaceutical interventions to
reduce disease transmission in a severe pandemic, and support developing countries to adapt
this and related guidance to their settings, plan for rapid rollout, and test these plans.
• develop a framework for the acceleration of research and production of drugs, vaccines, and
diagnostics for infectious diseases as recommended by the Report of the Harvard-LSHTM
Independent Panel on the Global Response to Ebola and the Ebola Interim Assessment Panel
and ensure funds are made available to maintain ongoing research into drugs, vaccines, and
diagnostics as recommended by the Commission on a Global Health Risk Framework for the
Future’s Neglected Dimension report.
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• establish a Center for Emergency Preparedness and Response as recommended by the
Ebola Interim Assessment Panel, the Commission on a Global Health Risk Framework for
the Future, the National Academy of Medicine, and the Report of the Harvard-LSHTM
Independent Panel on the Global Response to Ebola, with a separate independent board.
• develop guidelines to enable authorities to better engage communities in epidemic
prevention and preparedness. These guidelines will need to include recommendations on
how to better engage across sectors, especially with education, agriculture, social service,
and veterinary services, and a greater engagement with non-state actors working at the
community level.

WHO member states should:
• ensure the rapid and effective completion of the WHO reform process to enhance internal
capability for, among others, disease surveillance; coordination of research and drug
development; engagement across countries and regions; engagement with non-state actors
in relation to emerging infectious diseases and epidemics prevention, preparedness, and
response; early and effective responses to outbreaks and other health emergencies.
• ensure adequate funding for the WHO and increase assessed contributions to ensure flexible
unrestricted funding to monitor the implementation of the IHR and support response as
recommended in the Ebola Interim Assessment Panel and the Commission on a Global Health
Risk Framework for the ‘Future National Academy of Medicine’.
• support the WHO in creating an independent mechanism to assess and publicly report on IHR
compliance. This mechanism should be granted full access and support by all governments to
carry out its functions, and it should make recommendations for consideration by donors, the
World Bank, and the International Monetary Fund.
• take steps to ensure full compliance with the IHR, including allocation of adequate resources
to fund core capacities and health system strengthening. Funding must also be provided to
support a transparent and independent verification process, in line with the recommendations
of the Ebola Interim Assessment Panel, the National Academy of Medicine’s Commission
on a Global Health Risk Framework for the Future, and the Report of the Harvard-LSHTM
Independent Panel on the Global Response to Ebola.
• ensure IHR country focal points are empowered, have access to all relevant information, and
are able to make decisions necessary for timely compliance.
• share information regarding the IHR outside of the health sector and ensure broad
participation by multiple sectors in the development of preparedness and response plans.
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Recommendations (continued)
• develop national epidemic preparedness plans for all of society using the WHO’s Whole-ofSociety Pandemic Readiness guidelines.
• develop detailed guidance appropriate to their settings on non-pharmaceutical
interventions to reduce disease transmission in a severe pandemic and plan for rapid
rollout and test of these plans.
• increase funding allocation and training for health workers at community, sub-national,
and national levels, particularly in areas of disease surveillance, epidemic preparedness,
and response.
• in the case of African Union countries, comply with the Abuja Declaration commitments
and allocate at least 15 percent of national budgets to health.
• develop law/legislation for commitments to universal health coverage as a means of
guaranteeing the right to health, promoting early utilization of health services, and
ensuring citizens are better protected from the threat of epidemics.

The United Nations (UN) Secretary-General should:
• encourage member states to ensure IHR compliance forms an integral part of the
Sustainable Development Agenda and is factored into the monitoring of progress towards
achieving Goal 3 (and 3.3 in particular).
• ensure greater alignment and integration between the UN humanitarian and emergency
response systems. There should be greater coherence between the humanitarian alert
system and the WHO alert system, particularly in relation to the declaration of a Public
Health Emergency of International Concern (PHEIC), and greater support for the Health
Cluster for coordination and escalation in health crises.
• mandate that the Office for the Coordination of Human Affairs and the WHO develop
more effective strategies for sustaining health system capabilities and infrastructure,
particularly in relation to disease surveillance in fragile and failed states and in war zones,
to the extent possible.
• as part of the UN reform process, create an independent UN Accountability Commission
to do system-wide assessments of worldwide responses to major disease outbreaks as
recommended by the Report of the Harvard-LSHTM Independent Panel on the Global
Response to Ebola. This assessment should take place as soon as possible.
• encourage the United Nations Security Council to include global health issues as a critical
component of the global security agenda and consider incentives and disincentives needed
to improve global health security, as recommended by the Ebola Interim Assessment Panel.
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The International Monetary Fund should:
• ensure its guidance on poverty reduction strategies includes funding for disease surveillance
and epidemic preparedness planning, and includes more funding to ensure compliance with
the IHR and progress toward universal health coverage.
• support increased fiscal space to encourage greater public spending on health services.
• include pandemic preparedness in economic and policy assessments of individual countries,
based on an independent assessment of national core capacities as recommended by the
Commission on a Global health Risk Framework for the Future ‘National Academy of Medicine ‘.
• ensure capability to provide budgetary support to governments raising alerts for outbreaks.

The World Bank should:
• accelerate the establishment of the Pandemic Emergency Financing Facility, including clear
guidelines for accessing the funds.
• support increased fiscal space to encourage greater public spending on health services.
• ensure funding for public health system strengthening, and ensure this funding is contingent
on progress towards IHR compliance.

Donor governments, including the G7 and the G20, should:
• support the Global Health Security Agenda through financial commitments to reach
the $3.4 billion required annually to support developing countries in establishing robust
epidemic prevention capabilities.
• support the establishment of a Global Public Health Reserve Workforce that can be
deployed during public health emergencies as set out in the Report of the Review
Committee on the Functioning of the IHR (2005) and on Pandemic Inf luenza (H1N1) 2009.
• increase funding allocation to WHO and other bodies (the Centers for Disease Control, the
African Centres for Disease Control and Prevention) to carry out global disease surveillance.
• strengthen and invest in comprehensive national preparedness and response plans for
outbreaks, including robust public health surveillance, alert and referral systems, and
supply chain systems that can rapidly procure and/or distribute medical equipment and
drugs in emergencies.
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Recommendations (continued)
• increase funding for research in line with the recommendations from the Ebola Interim
Assessment Panel and the Report of the Harvard-LSHTM Independent Panel on the Global
Response to Ebola, and increase funding for the WHO by supporting initiatives such as the
Pandemic Product Development Committee, as recommended by the Commission on a Global
Health Risk Framework for the Future ‘National Academy of Medicine’ among others.
• create positive incentives for countries to report outbreaks early by ensuring the disbursement
of emergency funds rapidly to assist countries when outbreaks strike.
• explore a global mechanism for pooling risk and compensating countries for economic losses
incurred through early reporting of disease outbreaks. This mechanism should be weighted
towards early reporting.
• confront governments that do not abide by WHO advice and who implement trade and travel
restrictions without scientific justification.
• ensure multilateral initiatives—such as the GAVI Vaccine Alliance; the Global Fund to Fight
AIDS, Tuberculosis and Malaria; and the new Global Financing Facility for reproductive,
maternal, and child health—are aligned to support comprehensive and universal health
services and can demonstrate that they are doing this.
• ensure long-term sustainable funding for public health system strengthening that focuses on
universal health coverage, prioritizing essential primary health care services especially in the
poorest countries.

The business community should:
• encourage governments in countries of operation to comply with the IHR as a means of
reducing business risks.
• collaborate with governments and NGOs to develop robust plans that support epidemic
surveillance, preparedness, and response.
• share experiences and resources to assist governments and partners in implementing a
coordinated multisectoral response to epidemics to safeguard the health of their workforce and
their families and ensure that the wider community is protected.
• factor in outbreaks of infectious diseases and epidemics in business risk assessments and
continuity planning.

54

Civil society organizations should:
• work with national governments and other partners to adapt, test, and prepare to use
appropriate interventions at scale in order to effectively respond to outbreaks, epidemics, and
pandemics at district and community levels.
• develop capacity of staff and flexibility in programming to rapidly deploy and support
outbreak responses in settings where they work.
• call on governments to comply with the IHR.
• publicly support calls for greater monitoring and transparency of IHR compliance and for civil
society participation in monitoring compliance.
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Appendix 1: Newly discovered pathogens for which there is no immunity or cure
Year
Discovered

Pathogen

Description

1973

Rotavirus

Major cause of infantile diarrhea worldwide

1975

Parvovirus B19

Fifth disease; Aplastic crisis in chronic hemolytic anemia

1976

Cryptosporidium parvum

Acute enterocolitis

1977

Ebola virus

Ebola hemorrhagic fever

1977

Legionella pneumophila

Legionnaires’ disease

1977

Hantaan virus

Hemorrhagic fever with renal syndrome (HFRS)

1977

Campylobacter sp.

Enteric pathogens distributed globally

1980

Human T-cell
lymphotropic virus-I
(HTLV I)

T-cell lymphoma—leukemia

1981

Staphylococcus toxin

Toxic shock syndrome associated with tampon use

1982

Escherichia coli O157:H7

Hemorrhagic colitis; hemolytic uremic syndrome

1982

HTLV II

Hairy cell leukemia

1982

Borrelia burgdorferi

Lyme disease

1983

Human immunodeficiency
virus (HIV)

Acquired immunodeficiency syndrome (AIDS)

1983

Helicobacter pylori

Gastric ulcers

1988

Human herpesvirus-6
(HHV-6)

Roseola subitum

1989

Ehrlichia chaffeensis

Human ehrlichiosis

1989

Hepatitis C

Parenterally transmitted non-A, non-B hepatitis

1991

Guanarito virus

Venezuelan hemorrhagic fever

1992

Vibrio cholerae O139

New strain associated with epidemic cholera

1992

Bartonella (=
Rochalimaea) henselae

Cat-scratch disease; bacillary angiomatosis

1993

Hantavirus isolates

Hantavirus pulmonary syndrome

1994

Sabiá virus

Brazilian hemorrhagic fever

2003

SARS

atypical pneumonia
http://www.cdc.gov/about/history/sars/timeline.htm

2009

Lujo

hemorrhagic fever-associated arenavirus from southern
Africa

2012

Middle East respiratory
syndrome coronavirus
(MERS-CoV)

respiratory virus, symptoms resembling SARS
https://www.cdph.ca.gov/programs/immunize/Pages/
MERS-CoV.aspx

Unless otherwise noted, all information from ftp://ftp.cdc.gov/pub/eid/vol1no1/adobe/satcher.vol1no1.pdf
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Appendix 2: Healthcare expenditure in the 40 poorest countries

Country (per
capita income
in USD)113

Density of
Doctors,
Nurses, and
Midwives
(per 10,000
population)114

External
Resources
on Health as
Percent of
Total Health
Expenditure
(THE)115

General
Government
Health
Expenditure
(GGHE) as
Percent
of General
Government
Expenditure
(GGE)116

1 Central
African Republic
(639.937)

3.1

47 percent

16 percent

$7.00

$13.00

2 Congo, Dem.
Rep. (753.907)

6.4

52 percent

13 percent

$8.00

$16.00

3 Malawi
(819.688)

3.6

68 percent

16 percent

$13.00

$26.00

4 Liberia
(934.095)

2.9

58 percent

13 percent

$16.00

$44.00

5 Burundi
(951.098)

2.2

73 percent

14 percent

$12.00

$21.00

6 Niger
(1,069.59)

1.6

12 percent

10 percent

$10.00

$27.00

7 Mozambique
(1,208.61)

4.5

48 percent

9 percent

$19.00

$40.00

8 Eritrea
(1,210.15)

6.3

34 percent

4 percent

$7.00

$17.00

9 Guinea
(1,388.74)

6.1

19 percent

7 percent

$9.00

$25.00

10 Madagascar
(1,477.78)

4.8

39 percent

12 percent

$12.00

$20.00

11 Guinea-Bissau
(1,491.19)

6.6

14 percent

8 percent

$6.00

$32.00

12 Togo
(1,525.64)

3.3

6 percent

15 percent

$28.00

$54.00

13 Mali (1,614.10)

5.1

23 percent

12 percent

$21.00

$53.00

14 Kiribati
(1,640.76)

40.9

18 percent

10 percent

$137.00

$166.00

15 Ethiopia
(1,656.44)

2.8

32 percent

16 percent

$15.00

$25.00

16 Comoros
(1,735.13)

8.9

N/A

8 percent

$17.00

$51.00

General
Government
Health
Expenditure
(GGHE) per
Capita117

Total Health
Expenditure
(THE) per
Capita118
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Appendix 2 (continued)

Country (per
capita income
in USD)113

Density of
Doctors,
Nurses, and
Midwives
(per 10,000
population)114

External
Resources
on Health as
Percent of
Total Health
Expenditure
(THE)115

General
Government
Health
Expenditure
(GGHE) as
Percent
of General
Government
Expenditure
(GGE)116

17 Rwanda
(1,782.46)

7.5

38 percent

22 percent

$41.00

$71.00

18 Burkina Faso
(1,824.62)

6.1

23 percent

14 percent

$27.00

$46.00

19 Uganda
(1,836.02)

14.2

N/A

N/A

N/A

N/A

20 Haiti
(1,846.12)

3.6

26 percent

2 percent

$6.00

$77.00

21 Gambia
(1,849.99)

9.7

36 percent

13 percent

$17.00

$29.00

22 Solomon
Islands (1,877.21)

22.8

32 percent

13 percent

$94.00

$100.00

23 Benin
(1,957.78)

8.3

23 percent

11 percent

$20.00

$37.00

24 Afghanistan
(2,051.05)

7.3

19 percent

7 percent

$12.00

$55.00

25 Tanzania
(2,054.32)

2.5

33 percent

11 percent

$18.00

$49.00

26 Zimbabwe
(2,106.83)

13.1

N/A

N/A

N/A

N/A

27 Sierra Leone
(2,284.06)

1.9

31 percent

11 percent

$14.00

$96.00

28 South Sudan
(2,374.36)

N/A

68 percent

4 percent

$6.00

$18.00

29 Senegal
(2,398.26)

4.8

29 percent

8 percent

$24.00

$49.00

30 Nepal
(2,516.94)

6.7

10 percent

12 percent

$17.00

$39.00

31 Vanuatu
(2,609.13)

18.2

33 percent

14 percent

$108.00

$123.00

32 Chad
(2,805.09)

2.3

6 percent

9 percent

$14.00

$37.00

33 Tajikistan
(2,830.14)

63.8

10 percent

7 percent

$21.00

$70.00
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Government
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Capita118

Country (per
capita income
in USD)113

Density of
Doctors,
Nurses, and
Midwives
(per 10,000
population)114

External
Resources
on Health as
Percent of
Total Health
Expenditure
(THE)115

General
Government
Health
Expenditure
(GGHE) as
Percent
of General
Government
Expenditure
(GGE)116

34 Papua
New Guinea
(2,856.67)

5.1

21 percent

13 percent

$75.00

$94.00

35 Côte D’Ivoire
(3,096.65)

6.3

8 percent

9 percent

$29.00

$87.00

36 Lesotho
(3,110.64)

6.7

35 percent

14 percent

$98.00

$123.00

37 Cameroon
(3,116.66)

5.2

6 percent

9 percent

$23.00

$67.00

38 Djibouti
(3,181.68)

10.3

N/A

14 percent

$82.00

$137.00

39 Micronesia,
Federated
States Of
(3,285.14)

35

68 percent

18 percent

$368.00

$407.00

40 Marshall
Islands
(3,292.47)

21.8

39 percent

24 percent

$526.00

$630.00

Averages

10.06

32 percent

12 percent

$52.03

$80.82

# of Countries
with Health
Workers/10,000
Greater than or
Equal to 23

3

Total Health
Expenditure per
Capita (less 39
and 40)

$56.50

Avg (1-40)
minus Avg (138)

$24.32

General
Gov’t Health
Expenditure per
Capita (less 39
and 40)

$30.08

Avg (1-40)
minus Avg (138)

$21.94

General
Government
Health
Expenditure
(GGHE) per
Capita117

Total Health
Expenditure
(THE) per
Capita118
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Appendix 3: Recent international commissions and panel reports

Protecting humanity from future health crises: report of the high-level panel on the
global response to health crises (25 january 2016)
This report was prepared by the High-level Panel on the Global Response to Health Crises.
The panel was composed of six eminent government and multilateral leaders appointed on
April 2, 2015 by United Nations Secretary-General Ban Ki-moon. The panel was chaired by
Jakaya Mrisho Kikwete, President of the United Republic of Tanzania. http://www.un.org/
News/dh/infocus/HLP/2016-02-05_Final_Report_Global_Response_to_Health_Crises.pdf

The neglected dimension of global security: a framework to counter infectious
disease crises (january 13, 2016)
This report was prepared by the Commission on a Global Health Risk Framework for the
Future, National Academy of Medicine. The Commission was supported by the Paul G. Allen
Family Foundation, the Ford Foundation, the Bill and Melinda Gates Foundation, Mr. Ming
Wai Lau, the Gordon and Betty Moore Foundation, the Rockefeller Foundation, the United States Agency for International Development, and the Wellcome Trust. The panel was
chaired by Peter Sands, Former Group Chief Executive Officer, Standard Chartered PLC
and Senior Fellow, Mossavar-Rahmani Center for Business and Government, Harvard Kennedy School. http://nam.edu/wp-content/uploads/2016/01/Neglected-Dimension-of-Global-Security.pdf
Will ebola change the game? Ten essential reforms before the next pandemic. The
report of the harvard-lshtm independent panel on the global response to ebola
(november 22, 2015)
This report was written by an independent group of 19 experts from around the globe, convened by the Harvard Global Health Institute (HGHI) and the London School of Hygiene &
Tropical Medicine. The group of experts was chaired by Professor Dr. Peter Piot, Director of
the London School of Hygiene and Tropical Medicine. http://www.thelancet.com/pdfs/journals/lancet/PIIS0140-6736(15)00946-0.pdf
Report of the Ebola Interim Assessment Panel (July 2015)
This report was written by a panel of independent experts commissioned by the World
Health Organization to review WHO’s response to the Ebola outbreak. The panel was
chaired by Dame Barbara Stocking, President of Murray Edwards College, Cambridge, and
the former head of Oxfam GB. http://www.who.int/csr/resources/publications/ebola/ebola-panel-report/en/
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A comprehensive global effort that
includes better surveillance and
detection, better prevention, and
better care and response is needed.

Infectious diseases have been present for millennia, mutating in
humans and in other animal hosts, from where they are able to jump
species. Over the last 100 years, at least half a billion people have died
in epidemics of infectious diseases. A severe and prolonged epidemic
could kill 180 to 360 million people and hit global GDP by as much as
5 to 10 percent in the first year. Decisive action from governments
and multilateral institutions to ensure all are protected from epidemics
is needed now.
NO MORE EPIDEMICS is an international campaign to prevent, better
prepare for, and more effectively respond to future epidemics and
pandemics of infectious diseases. No single player can solve the
problem of epidemics alone. The campaign addresses this urgent
challenge by bringing together nongovernmental organizations,
top experts in health systems and humanitarian relief, community
organizations, academic institutions, epidemiologists, scientists, and
the most innovative companies and philanthropists, in collaboration
with national governments and international agencies, to influence
governments and multilateral institutions to increase their epidemic
prevention and preparedness capabilities.

www.NoMoreEpidemics.org
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