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Introduction

This chapter addresses the various ways in which increasing world conflict,
war, refugees, population migration, and the political and developmental
inequities of these factors influence risk to infectious disease. There are
many parallel factors occurring on the global front that may adversely
affect capacity of public health to respond and protect the population it
serves. Political violence, civil war, ethnic and religious conflicts, and in
particular, the generation of millions of refugees by forced migration are
obvious factors that are changing the balance between human beings
and microorganisms (Pirages, Runci, & Sprinkle, 2001). Competing with
public health’s capacity to mitigate the effects of forced displacement are
demographic and ecological factors such as increased population growth
and density, urban migration and urbanization, failures of governance and
the protection of public health infrastructures, human invasion of the habi-
tats of animals and arthropods, and population induced environmental
change.

Furthermore, because of post 9/11 preoccupation and anxiety with what
advanced biotechnology easily provides to the arsenal of militaries and to
those singularly disposed to wreck havoc on an unwary population for polit-
ical purposes, most of these new disease outbreaks are first thought to
have been the result of a deliberate release of an infectious agent. Indeed,
whether these bioevents, accidental or deliberate, result in risk to populations
locally, nationally, regionally or internationally lies squarely on the capacity
of public health and a nation-state’s capacity to ensure public health viabil-
ity. However, public health can no longer be narrowly confined to aspects of
preventive healthcare. Increasingly ‘public health’ is understood in the context
of multidisciplinary and multi-sector capacities of governance and political
will, economics, judiciary, public safety, quality of public health utilities,
health security, agriculture, communication, transportation, education and
training, and other capacities that allow a village, town, city, and nation-states
to functionally protect its citizens (Burkle, 1999).
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Current wars, internal conflict, refugees, migration, and the consequential
worry over the spread of infectious disease have synonymously become,
right or wrong, a catalyst to what some fear is either a prelude to a downward
trend or eventual worldwide collapse of public health as we know it 
(Doyle, 2004; Glasser, 2004). Additional questions arise as to the rela-
tionship, if any, with the emergence or re-emergence of at least 40 infectious
diseases, as well as an unprecedented increase of once-controlled and 
now antibiotic resistant infections, all in less than one decade (Heymann &
Rodier, 1998, 2004; Paluzzi & Farmer, 2004). Any infectious disease emerg-
ing locally has immediate global ramifications. This is occurring in a 
world where the generous predictions of a decade ago of an emerging 
global economy have failed to emerge, but a state of global health is here 
to stay. As such, issues of war, conflict, migration, politics and whether 
they significantly impact global concerns of infectious disease are worth
exploring.

War and Internal Conflict

War has always been, and still remains, the prototype for understanding
public health’s dependency on societal order and the harsh consequences that
occur when society witnesses its own physical, social, and cultural destruc-
tion. War and disease have accounted for a major proportion of human suf-
fering and death. In the American Civil War, an estimated 660,000 deaths of
soldiers resulted from pneumonia, typhoid, dysentery, and malaria causing a
2-year extension of the war. These diseases became known as the “third
army” (Connolly & Heymann, 2002).

The United Nations Charter, drafted in 1945, was written with one thing
in mind: to end cross border wars. Little appreciation was given at the time to
Charter language which guaranteed that what occurred within borders of a
nation-state were inviolable under laws of national sovereignty (UN Charter,
1945). Yet, since the end of the Cold War, 95% of all major conflicts have
been internal nation-state wars, raising grave concern in the world commu-
nity that the UN Charter is outmoded and fails to adequately address war
provoked by political conflicts in sovereign nation-states. Indeed, no legal
document exists that will undeniably enforce outside protection of nation-
state innocent lives. (Burkle, 1999). By the end of the 20th century more
people were killed by their own country than from cross border forces.
Unfortunately, human rights and international law abuses by sovereign
nations against their citizens have led to unthinkable ethnic cleansing and
genocide, terms that largely characterize war at the beginning of the 21st cen-
tury. These internal armed conflicts, otherwise commonly referred to as com-
plex emergencies (CEs) or complex political disasters (Toole, Waldman, &
Zwi, 2001; Zwi & Uglade, 1991) are now the most common human-induced
disaster. CEs are further defined as “situations affecting large civilian popu-
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lations which usually involve a combination of factors including war or civil
strife, food shortages, and population displacement.” (Toole, et al., 2001).
The definition carries a lethal mix of poverty, racism, ignorance, oppression,
religious fundamentalism, and cultural incompatibilities that contribute
inextricably to inequities in access to and availability of healthcare, food,
water, sanitation, shelter, and fuel for basic heating and cooking. Despite the
obvious violence and deaths caused by weaponry in these CEs, it is infectious
diseases alone that cause up to 70% of all deaths (Connolly & Heymann,
2002). This will occur, not only from declining public health protections,
but also from the consequences of mass migration of populations fleeing 
the conflict.

Refugees

Refugees are defined as people who flee their country to escape war or
persecution. Refugees, who by definition cross sovereign borders, enjoy the
immediate protections under international law afforded by the UNHCR
(United Nations High Commissioner for Refugees) under the 1951
Convention on Refugees. This law protects them from being sent back home
to unsafe areas and confers to them the rights for food, shelter and clothing,
employment, and protection in the courts (Refugee International, 2002).
However, the reality is too often that they will live in marginal and unsanitary
camps that are large, crowded, lack clean water, sufficient food, or health
services. Refugee camps are public health anomalies and as such are ideal
locations for the propagation and spread of disease and are serious health
risks to the population.

Camps may afford temporary protection but crowded camps, with poor
environmental protections and increased density of populations, promote
the spread of infectious disease. There are diminishing public health
infrastructure problems in camps that exceed 25,000 people (Cosgrave,
1996). Fleeing the mass slaughter in Rwanda, refugees in neighboring Zaire
found little solace when the crude mortality rates exceeded 60 times the pop-
ulation baseline, primarily from epidemics of uncontrolled cholera 
and dysentery especially when camp populations swelled rapidly to a
population of over 300,000 lacking even the rudiments of public health
infrastructure and protections. (CDC/MMWR, 1991; CDC/MMWR, 1993;
CDC/ MMWR, 1996).

Despite declining incidence of CEs, refugee camps are still being built and
populated. Refugees steadily increased during the 1980s to almost 20 million
in 1990, mostly within Africa, Asia, and the Middle East (Toole et al., 2001;
Prothero, 1987, 1994). In South Asia alone, some 35 to 40 million crossed
international borders (Pirages et al., 2001). Over three million long-term
refugees languish today in camps in Gaza, West Bank, and other areas of the
Middle East (Refugees International, 2002).



Since the Cold War era, state-centric geopolitical efforts aim to prevent,
rather than welcome, people from crossing political borders to seek safety.
Refugees may bring many political, economic, and health concerns including
real or rumored infectious diseases and fears that permanent refugees will
threaten social cohesion in the host nation (Hugo, 1997). The UN has been
forced to provide an alternative system using ‘UN protectorates, preventive
zones, and safe havens,’ that assume temporary facilities and rapid repatriation
(Hyndman, 1999).

Internally Displaced Populations

Internally displaced populations (IDPs) are defined as those who have fled
the conflict but remain within the borders of the country. Technically, IDPs
remain the responsibility of their own country even though they find them-
selves persecuted by the government in power. They do not enjoy the legal
protections afforded under international law to refugees. The UN with the
objective to expand rights, protections, and services for all internally dis-
placed populations is currently addressing these contradictory treatments. In
the meantime, severely deplorable conditions affect IDPs, chance of survival
(Refugees International, 2002). The larger numbers of IDPs over refugees are
difficult to measure but ranged between 27 and 32 million in 1999. Political
interference in IDP protection still occurs, as it has in Western Sudan, where
NGOs and UN agencies continue to struggle with the Sudanese government
to recognize a UN Security Council Resolution that allows protective access
to camps under threat from rebel factions.

Political violence, destroyed health facilities, infrastructure, and disruption
of food security led to forced IDP migration with many finding themselves in
even worse environments, such as hostile mountain slopes or desolate deserts
(Toole, et al., 2001). Not unusual, adult males often remained behind to
care for animals and land, or to fight, leaving the IDP women and children
to fend for themselves. High mortality occurs immediately following migra-
tion when relief efforts have not yet begun. Like refugees, the causes of death
are generally preventable common infectious diseases such as measles,
diarrhea, malaria, cholera, dysentery, and acute respiratory infections
(Burkholder & Toole, 1995).

IDP mortality rates are frequently 7 to 10 times the baseline population.
Unaccompanied minors and orphans, without critical protections afforded
by adult supervision number in the tens of thousands (Toole et al., 2001;
CDC/MMWR, 1991) resulting in mortality rates 100 to 800 times the base-
line. A cluster survey study, performed in hostile territory of Eastern Congo
among rapidly moving IDPs, found that at least 2.5 million excess deaths
occurred within a 4-month period. Only 10% of these deaths were from war-
related trauma; 90% were from preventable infectious diseases (diarrheal
dehydration and malaria) and malnutrition (Roberts, 2001).
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Epidemiological Models of Complex Emergencies

Seventy-one countries have internal conflict situations severe enough to war-
rant placement on a Crisis Watch List where conditions are assessed monthly
for deterioration or improvement (International Crisis Group, 2005). Studies
performed over the last 20 years of evolving complex emergencies in Africa,
Asia, Middle East, and Eastern Europe have suggested that at least three
distinct epidemiological models exist: developing country (e.g., primarily
seen in Africa and Asian countries such as Somali, Angola, Rwanda, East
Timor), chronic or smoldering country (e.g., Sudan, Haiti, Israel-Palestine),
and developed country (e.g., Former Yugoslavia, Iraq, Macedonia, Kosovo).
These epidemiologically described models are helpful in illustrating to policy
level decision-makers the impact of conflict on civilian populations and pub-
lic health infrastructure, but are also useful in planning for humanitarian
interventions if and when they occur. Non-governmental aid organizations
and UN agencies usually have, by legal mandate, an ongoing presence in cri-
sis prone countries. These interventions are often designed to mitigate the
severe consequences on the most vulnerable populations (women, children,
elderly, disabled). If a wider assistance intervention occurs, it takes the form
of a larger multi-sectoral, multidisciplinary, and multinational humanitarian
model of intervention under UN Security Council Resolution political
authority.

Developing Country Model
Living in a developing country does matter when it comes to vulnerability to
infectious diseases. Overall, more people are affected by disasters where there
is a rapid population increase and rapid unplanned development, particularly
in urban areas. Where high human development (HHD) occurs, averages of
44 people are killed per disaster event, whereas in countries of low human
development (LHD), averages of 300 people are killed per event (Walter,
2004) and governance easily falters with increasing violence and declining
public health services that these disasters often bring (Zwi & Uglade, 1989).

This model, common to Africa and Asia, provides an acute phase health
profile of moderate to severe malnutrition, outbreaks of communicable
diseases, high crude mortality rates, high case fatality rates, and the virtual
absence of functionally protective public health infrastructure (Burkholder &
Toole, 1995; Toole et al., 2001). Countries in crisis, all with high endemic dis-
ease burdens, claim 75% of all reported epidemics of the 1990s. (Toole et al.,
2001). Infectious diseases that kill so many are, for the most part, no different
from those endemic bacteria, viruses, and parasites that prevail in non-
emergency conditions. If we learn anything from CEs, it is that once the pre-
conflict protective public health infrastructure lid is removed, the endemic 
diseases, given the opportunity, will become epidemic (Toole et al., 2001;
Toole & Waldman, 1990, 1997).



Countries are also more likely to suffer famine and few have occurred that
were not human induced or catalyzed the onset of CEs. Severe malnutrition,
often referred to as protein energy malnutrition (PEM), is characterized by
malnutrition, micronutrient deficiencies (in particular Vitamin A, C, and B6),
and secondary infections. A PEM induced state of immunodeficiency is to
blame for the frequent complications of secondary infections that account
for the majority of deaths. High case fatality rates occur from simple child-
hood diseases such as measles, upper respiratory infections, diarrhea, and
vaccine preventable diseases. Mortality and morbidity rates from measles can
be greatly improved with the emergency use of low cost measles vaccine and
Vitamin A supplements (Burkle, 1999; Burkholder & Toole, 1995; Toole
et al., 2001). The objective of humanitarian assistance is to decline these con-
sequences by provision of food, water, sanitation, and shelter, a Health
Information System (HIS), diarrheal disease control, immunization pro-
grams, basic curative care, and maternal and child health care, among other
primary care essential programs (CDC/MMWR, 1992).

Chronic or Smoldering Country Model
In all chronic, smoldering country models there are too few public health
resources to defend an epidemic outbreak. Countries must rely on outside
resources. Sudan, which has been at war since 1955, has a health profile of
chronically malnourished children who know only a culture of violence and
have little access to healthcare or education. Reproductive health and safe
birthing remain an unknown luxury for most of the population. In 2003,
an acute internal war resulted in over 70,000 deaths and 1.2 million internally
displaced non-Arabs fleeing to the Darfur region in western Sudan. Mortality
rates from acute traumatic small arms and machete-induced violence were 
16 to 18 times the population baseline. Once the internal population fled 
to makeshift camps in the western region the deaths from rebel violence 
diminished but deaths from preventable diseases predictably escalated
(Depoortere, Checchi, Broillet, Minetti, Gayraud, Briet, Pahl, Defourney,
Tatay, & Brown, 2004).

In Haiti, disease demographics, except for HIV/AIDS, are similar to that
seen in the U.S. in the early 1900s. Haiti represents, for outside aid organiza-
tions, both a chronic developmental emergency as well as an acute emergency
situation. Chronically poor public health infrastructure, massive environ-
mental problems (i.e., severe deforestation), along with high population den-
sity and acute and chronic outbreaks of preventable disease are
commonplace (Farmer, 2004; Regan, 2004).

There are marked differences between the availability and access to health
services seen in Israel and the occupied zones of the Palestinian West Bank
and Gaza refugee camps. Initial mortality and nutritional indices were simi-
lar to those seen in Somalia and Bangladesh (Bennett, 2002). Once these
studies were made public, the UN, which has oversight responsibility for

164 Frederick M. Burkle, Jr.



9. War, Refugees, Migration, and Public Health 165

refugees in these occupied zones, increased and improved their aid capacity
but like other chronic CEs these health indices fluctuate depending upon
political and conflict conditions.

Developed Country Model
Before the onset of internal conflicts, countries such as Iraq, the Former
Yugoslavia, Macedonia, and Kosovo had relatively healthy populations with
demographic profiles similar to Western countries. With war, the relatively low
prevalence of malnutrition among children and infants were superseded by
under nutrition and untreated chronic diseases (e.g., hypertension, diabetes,
chronic heart diseases) among the elderly who could not flee the conflict and
were later unable to access food, health care, and pharmaceuticals. High mor-
tality rates were primarily from trauma from advanced weaponry (Spiegel
& Salama, 2000). In contrast to the previous two models, few outbreaks and
no epidemics occurred due to dedicated attempts by the humanitarian
community to keep the rudiments of the public health system functioning and
encouragement of the educated population to maintain daily hygiene
and hand washing practices.

After the first Persian Gulf War in 1991, for 71 days Baghdad and other cities
throughout Iraq suffered loss of electricity, refrigeration, and disruption of
water and sewage pipes from bombing (CDC/MMWR, 1991). Within
two weeks, Baghdad, which had not seen a case of endemic cholera in over 20 years,
experienced an outbreak. In the prolonged violence that has plagued Iraq since
the beginning of the 2003 war, insecurity and social disorder have accounted
for failure to return function to clinical and public health facilities. Only a sem-
blance of a national surveillance system exists, preventing confirmation as to
the status of a pre-war gradual rise in malaria, leishmaniasis, tuberculosis (TB),
and cholera cases (Burkle & Noji, 2004). A 2004 UN and Iraq Ministry of
Health rapid nutrition assessment study confined to Baghdad showed that
7.7% of children under the age of five were suffering from acute malnutrition,
compared to 2002’s figure of 4% (Office of the Coordinator for Humanitarian
Affairs, 2004). In 2005, higher than expected cost of protecting workers against
insurgents attacks (about 25 cents of every reconstruction dollar now pays for
security) has severely limited original plans for public health utility infrastructure
repair, and rising security costs led to budget cuts by occupying forces for
crucial water treatment plants, sewage networks, and power grids.

Public Health and Infectious Disease

State Capacity
Each nation-state strives to maintain continuity of government. This can be
measured by how bioevents negatively affect a state’s capacity (SC) by creat-
ing political, economic, and social instability. Price-Smith defines SC as a



country’s capacity to maximize its stability in exerting de facto control and
protecting its population from infectious agents, both accidental and deliber-
ate (1998). He demonstrated that public health is a major driver of SC, in
that a strong positive correlation exists between health, and in particular,
infectious disease control (Price-Smith, 1998).

An objective of terrorism is to compromise SC and embarrass the govern-
ment in power by revealing its political, social, public health, and economic
weaknesses (Burkle, 2002). Developed countries possess internal levels of SC in
the form of economic resources, human capital, infrastructural investments,
and scientific capability (Price-Smith & Daly, 2004). Such countries have had
success in responding to epidemics such as SARS and HIV/AIDS. Countries in
crisis, especially developing ones, have low SC levels primarily due to poor gov-
ernance, which leads to decline in public health capacity. Zimbabwe is cited as
an example where HIV/AIDS, in particular, has destabilized the government by
exacting an increasingly larger toll on the country’s economic productivity,
political capacity, its life expectancy, and capacity of the police and military
security forces (Price-Smith & Daly, 2004). Declining SC can open a failing
nation-state to internal violence. The term ‘health security’ has historical basis
in CEs, the threat of bioterrorism, and newly emerging and re-emergent dis-
eases. All have in common the threat to destroy a significant proportion of the
population. Infectious disease, in particular, may in fact contribute to societal
destabilization and to chronic low-intensity internal violence, and in extreme
cases, it may accelerate the processes that lead to state failure (Fourie &
Schonteich, 2001, Price-Smith, 1999, 2002). For countries in crisis, HIV/AIDS
and TB programs fail quickly (UNAIDS, 2004). TB programs are forced to
taper the availability of medications leading quickly to the emergence of drug-
resistance and increased opportunities for communicability.

Historically, no country has acted fast enough or done enough to mitigate
the consequences of HIV/AIDS or TB. In the U.S., cutbacks in essential
program funding at the state levels have threatened public health by curtail-
ing efforts to combat disease, such as TB. Ironically, some cutbacks are
attributed to diversion of funding resources to fight bioterrorism (Dolye,
2004).

Both Uganda and Thailand are cited as examples of countries that may
suffer in public health capacity, but through good governance and use of
simple public health measures have ‘mobilized civil society’ to reduce behav-
iors (e.g., unsafe sex) that increase the risk of transmission of disease (Price-
Smith & Daly, 2004). Although major epidemics were averted in most
developed country model CEs, lessons learned from humanitarian missions
in Africa, the Balkans, and other developing countries forced healthcare
workers to plan for outbreaks, especially enteric diseases, when the water and
sanitation systems were disrupted, and to perform more stringent scrutiny on
refugees entering the U.K. from these regions (Black & Healing, 1993).

An argument against use of politically driven economic sanctions,
commonly used to control internal conflict within rogue sovereign countries,
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is that sanctions may contribute to decline in health standards (Toole,
Galson, & Brady, 1993). Unfortunately, with time and inattention, all CE epi-
demiological models steadily decline in SC and health security. With a con-
tinuum of protracted social and political conflict, the model boundaries blur
and eventually all represent catastrophic public health emergencies (e.g.,
Chechnya, Liberia, Gaza, Sudan, Haiti) that require continual outside assis-
tance to survive.

Mobility and Urbanization
There is much historical evidence of the spread of disease through human
mobility (Prothero, 1977, 1987; Siem, 1997). In spite of medical advances and
international health measures, there is still much cause for concern. Today,
there is now more mobility, redistribution of populations across the develop-
ing world, and massive rural-urban movements than ever before. (Carballo &
Nerukar, 2001; Cookson, Carballo, Nolan, Keystone, & Jong, 2001). Most
movement comes from the Third World and the majority are the consequence
of fleeing violence and economic collapse.

The urbanized proportion of the world’s population has grown from 
5% to 50% in the last two centuries and is still rising (McMichael,
Kjellstrom, & Smith, 2001) In Africa, high rates of urban growth and rural-
to-urban movement resulted in almost 67% of the population now living in
cities. It is predicted, by 2012 to 15, the world will experience more people
living in urban settings than rural. It is most worrisome that by the year 2015
there could be at least 26 urban areas (mega cities) of 10 million inhabitants,
or more, all but four being in developing countries (Pirages et al., 2001) with-
out complementary economic development and public health infrastructure
protection (Prothero, 1987, 1994). By 2025, Asia’s population is expected to
contain half the world’s people, more than half of whom will live in cities.
Unlike much of the industrialized world, where urbanization followed indus-
trialization, urbanization and industrialization have largely taken place inde-
pendently. According to the Asian Development Bank, 13 of the 15 most
polluted cities are already in the Asia-Pacific region, where some rivers carry
up to three to four times the average world’s levels of fecal pollutants (Brower
& Chalk, 2003).

Urban migrant populations tend to be young adult males escaping conflict
or rural poverty. Women, many widowed with 2 to 5 children, who first resis-
ted migration from rural villages, were forced to migrate to urban areas to flee
disease, rape, and seek support services and protection. Factors associated
with infectious disease, HIV/AIDS and other sexually transmitted disease
transmission, are directly related to population migration, disruption of rural
families, urbanization, social disruption, poor medical services, declining
economy, low social status of women, and prostitution for means of survival.
Population mobility, as a whole, has also contributed to the transmission of



malaria and prejudiced programs for control and eradication of malaria, TB,
and HIV/AIDS (Quinn, 1995).

As a consequence of urbanization, the crude population density increased
on an average greater than 100% in every country where data was available
(Quinn, 1995). Consequently, outside humanitarian assistance is slowly mov-
ing to the urban environment, however little is known and few people are
trained in how to defend a collapsing urban public health system. Most of
the problems with infectivity in densely crowded settings such as refugee
camps and cities arise through contamination of the environment by perma-
nent excretors, such as livestock and humans, in particular young children
who defecate everywhere and anywhere, and generate an inexhaustible reser-
voir for contamination of the soil, water, and urban dwellings (Toole et al.,
2001). Researchers claim that ‘risk for the health of humans’ due to sympto-
matic and non-symptomatic carriers of infectious agents and permanent
excretors has ‘dramatically increased’ with refugees, urbanized crowding, and
international tourism (Smith, 2001).

International Migration
Although international migrants only represent 4.5% of the world’s popula-
tion, they remain a challenge especially on the potential impact on a host
countries’ health (Santoro, Visona, Pusterla, & Vigevani, 2000). Refugees
resettling in their new country carry a significant burden of infectious dis-
eases because of exposure in their countries of origin and circumstances of
their migration. The death rate of newly arrived refugees was estimated to be
30 times the death rate in their country of origin. During a two year study
period, 156 asylum seekers in the Netherlands died, 15 from infectious dis-
ease (Koppenaal, Bos, & Broer, 2003). Among migrants to Italy, mostly from
the Former Yugoslavia and Africa, 8.2% were admitted to hospital in 1998
for infectious diseases (Santoro et al., 2000). Ten thousand refugees to
Sweden, primarily from the Former Yugoslavia, Africa, Asia, and Iraq
showed high prevalence of hepatitis B, TB and HIV (Christenson, 1995), and
TB prevalence rates for refugee populations reaching Australia were
157/100,000 as compared to incidence in Australia of 4.93/100,000 popula-
tion (King & Vodicka, 2001).

Overseas screening of refugees is required, but it inadequately assesses
infectious diseases. Negative results may occur in overseas screening 
so there is a need to monitor the infectious disease prevalence and the 
effectiveness of overseas screening by on-arrival screening (Barnett,
2004). Entry screening protocols exist for TB, hepatitis B, intestinal and 
other parasites, and updating immunizations, as well as tests for malaria,
HIV, and sexually transmitted diseases. Researchers caution that war-
related outbreaks of diphtheria, now surfacing in Central Asia, and 
drug-resistant TB in Russia require greater public health ‘vigilance’
(Christenson, 1995).
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Emerging and Re-emerging Diseases
Emerging infectious diseases are those due to newly identified and previously
unknown infections that cause public health problems either locally or inter-
nationally. Many emerging diseases are thought to be due to a closer contact
of humans with their reservoir in nature, with a jump of the infectious agent
from animal to human across the species barrier (e.g., avian influenza).

Legitimate concerns exist that prolonged war or smoldering conflict places
economic drain on nation-states leading to conditions ripe for the emergence
of new diseases. The world’s burden of disease disproportionably affects the
people of Sub-Saharan Africa that represents 10% of the total population
but 26% of the total fatal and non-fatal health outcomes (Bloom, 2001;
Michaud, Murray, & Murray & Lopez, 1996). At the beginning of 2003, only
two countries in Sub-Saharan Africa were polio-endemic. However, in 2004
at the height of political turmoil, a tragic setback occurred in Sudan when,
after three polio-free years, new cases were confirmed. Asia, with overcrowd-
ing, few resources, and lacking the political will to keep up with public
health infrastructure demands, have had epidemics of cholera, typhoid fever,
rabies, and plague posing major public health problems. Newly emerging
infectious diseases such as Nipah virus, avian influenza and enterovirus 71
infections have also caused significant epidemics (Western Pacific Regional
Organization, 2003).

Emerging infectious diseases pose a significant but unappreciated threat to
public health. Infectious disease terminology referring to ‘regional’ or ‘tropi-
cal’ diseases no longer has basis in fact. Using a political-ecology framework,
studies have examined the relationship between the geographies of exile and
refugee movements and the associated implications for newly emerging and
re-emerging infectious diseases. This research examined four main themes:
examination of the geography of the refugee crisis, disruption of health serv-
ices, breeding of disease in refugee camps, and creation of an optimal envi-
ronment for emergence and spread of disease due to the chaotic nature of
war and violence. Researchers concluded that once an infectious disease
is out in the public, rapid diffusion, despite political boundaries, is likely.
Secondly, they concluded that there is great potential for more virulent
diseases than cholera, dysentery, Ebola and others endemically known to
emerge (Kalipeni & Oppong, 1998). Additional human behavior changes
brought about by ‘poverty, war, population growth, migration, and urban
decay’ contribute to the emergence of viral and rickettsial diseases (Smith,
2001). For example dengue, often the result of vectors inhabiting standing
water in uncollected urban trash, has emerged as a unique economic indica-
tor of decaying urban infrastructure, prompting closer scrutiny by economists
and public health authorities alike (Economist Editorial, 1998).

Factors such as unwarranted and too frequent antibiotic prescriptions,
low vaccination rates among the elderly, and continuous exposure to small
amounts of antimicrobials in the food supply contribute to resistance



patterns among common pathogenic bacteria (e.g., E. Coli, Klebsiella,
Pseudomonas, Staphylococcus) of up to 36% (Gums, 2002). In developing
countries where antibiotic usage in often uncontrolled, contributing factors
leading to inadequate infectious disease management include:

● lack of infectious disease expertise,
● lack of national infectious disease programs,
● lack of education and training,
● lack of a secure supply of equipment and supplies (e.g., syringes, soap,

gloves),
● lack of surveillance,
● lack of an emergency preparedness program, and
● lack of coordination at all management levels.

Universal and common fears of infectious contamination by plagues
and pestilence, first occurring from refugees and immigrants, and now from
bioterrorism, can provoke much community anxiety and underscore the
crucial role of rapidly mobilized health information systems and population
education as a priority in the management of all outbreaks. Disaster planners
recognize that vulnerable populations (those more at risk of becoming
victims of a disaster) include refugees and recent immigrants unfamiliar with
the host country’s language and often influenced by their own cultural
interpretations of disease. This takes many forms; ‘delusions of fatal
contagion’ have even appeared in Southeast Asian Hmong refugees who,
familiar with the deadly consequences of severe infectious disease outbreaks
in their former country, presented to healthcare providers with signs of severe
depression. This and other examples underscore the need to understand
the multicultural interpretations of disease and death and to accurately portray
these risks to any society, especially the identified vulnerable populations
(Westermeyer, Lyfoung, Wahmanholm, & Westermeyer, 1989).

Throughout history, certain infectious diseases always provoked great anx-
iety. During a plague (Yersinia Pestis) epidemic in war ravaged Viet Nam in
1968, (Burkle, 1973) fear caused a rapid halt to the fighting and a virtual
standstill to any social and commercial activity in towns and surrounding vil-
lages. Whereas a few patients developed expected resistance to common
Third World antibiotics such as Sulfa, new western antibiotics and simple but
effective public health measures, unchanged since the 16th century, such as rat
control measures, isolation, and quarantine easily controlled the disease
spread. It was only decades later, after the end of the Cold War in the early
1990s, that disclosures of clandestine Soviet Union research on developing
plague (Yersinia Pestis) as a bioweapon in 1963, five years before the Viet
Nam epidemic, in which a Yersinia Pestis microorganism was made resistant
to 16 different antibiotics. Scientific advancements have altered forever both
the playing field and the manner in which we consider infectious outbreaks.
One can only contemplate how the 1968 epidemic in Viet Nam would have
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faired if a deliberate, biologically altered, and antibiotic resistant plague,
secretly available at the time, had been unleashed on an unsuspecting and
highly vulnerable population.

In September 1994 the “very rumor of plague” in Surat, India prompted
a frenetic exodus from the city of more than 300,000 refugees. Neighboring
countries of Pakistan, Bangladesh, Nepal, and China rapidly closed their
borders to both trade and travel from India (Price-Smith, 2002). The
Bombay stock exchange plunged and soon after countries “began to restrict
imports from India and impounded goods in quarantine.” Physicians who
fled the area were forced to return under a threat of legal prosecution
(Price-Smith, 2002). To complicate issues further, the Centers for Disease
Control and Prevention (CDC) reported that the strain of the Yersinia
Pestis microorganism was an “unknown and presumably new strain.”
Indian authorities, falsely interpreting this information as possibly repre-
senting a bioweapon accused rebel militants of procuring the microor-
ganism to manufacture an epidemic (Price-Smith, 2002). These scenarios
emphasize the crucial importance of maintaining a timely and accurate
health information system, from credible health authorities, at every level of
the government and the public. The World Health Organization’s (WHO)
experience in the SARS epidemic found that a priority challenge for gov-
ernments is to “move fast and decisively to communicate incredibly well to
the public” (Heymann & Rodier, 2004).

Reflecting on Risks and Myths

Infectious Diseases Without Borders
In the last three decades, there has been a global explosion of infectious
diseases which public health experts call ‘unique in human history.’ The 
recent SARS outbreak was not an isolated incident. Despite public health
measures, some diseases, such as West Nile Fever, have spread rapidly across
the U.S. in a matter of a few years and is now found in all continental states.
News of these ‘infectious diseases without boundaries’ is focused on avian
influenza (H5N1) which is not a new disease but an old one that is undergo-
ing antigenic shifts to new subtypes that is highly pathogenic among poultry.
The natural asymptomatic carrier, it appears, is the waterfowl (aquatic ducks
and geese) with capacity to transmit this virus to other migratory birds, chick-
ens, pigs, domestic cats, tigers, and leopards (H5N1 is 100% fatal to chickens).
Viruses infect the respiratory and intestinal tracts of birds and then shed in
respiratory secretions and feces. Human infections are extremely uncommon
and usually associated with direct contact with sick poultry outbreaks
occurring on small-scale and backyard farms. Human fatality rates are 
about 51% but human-to-human transmission has not yet been confirmed
(WHO, 2005).



The longer H5N1 remains on the local level, the greater the opportunity for
it to mutate to a human pathogenic form. It is crucial to provide economic
incentives to small farmers to ensure early reporting and culling of infected
birds and chickens, especially in Asian, African, and Middle Eastern economies
which depend on flocks for survival.

The world community is preparing for the potential mutation of such a
strain or a reassortment of such a strain with the human influenza 
virus. The current H5N1 will need to mutate if it is to become highly path-
ogenic to humans. Any clusters of human cases might represent the begin-
ning of an epidemic. Action would be quick and decisive with (WHO,
2005):

● rapid mobilization of health and veterinary resources,
● culling of birds,
● investigation of the nature of transmission and whether it represents

human-to-human transmission or co-exposure,
● stockpiling of and scaling up of pandemic vaccine production and/or

anti-virals to reduce the fatality rate among the general population and to
protect key-workers and cullers,

● increased vigilance through active surveillance and early case reporting,
and,

● support of countries in rapid investigation and containment activities
(WHO, 2005)

It is critical to vaccinate for seasonal Influenza A to avoid the potential of
co-infection of H5N1 with the human avian strain in the same individual
(WHO, 2005). Currently, only 40 countries have some kind of preparedness
plan, including access to or plans to produce vaccines. As a global health
problem, solutions will be global.

Ground Truth
In general, infectious disease medical problems are generally common rather
than exotic and pose little risk to public health. Other infectious diseases,
except for malaria where vectors remain, do not pose a significant threat to
public health given their low prevalence and/or low infectivity in the new
environment. The historical plagues and other epidemics killed many people
but far more survived than succumbed. Death rates were rarely more than
30% (Smith, 2001). They occurred during times when poor public health
infrastructure was the norm. Inferences here suggest that survival rates today,
with improved technology, vaccines, and public health infrastructure, would
result in much less morbidity and mortality. Unfortunately, the inequities
brought about by an uneven world development and increasing war and con-
flict allows us to witness, all too often, environments in the developing world
that shamefully remain too close in poverty, malnourishment, and decay to
conditions of centuries past.
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Although our attention is easily drawn to bioterrorism threats and the formi-
dable alterations in the biological and genetic makeup of microorganisms, the
major barrier to significant reduction in infectious disease is poverty leading to
poor public health infrastructure (Heymann & Rodier, 1998). All infectious
disease outbreaks draw increasing attention to principles of infection control,
outbreak investigation, personal hygiene, and public health infrastructure
capacity, as they should. Whereas most developed countries enjoy a surveillance
system, these systems often lack an early warning component and do not
provide the information necessary for a rapid response.

The direction for countries is to turn to active surveillance systems that mit-
igate misdiagnosis and increase both sensitivity and specificity of investigative
diagnosis through improved laboratories and detection devices. When it comes
to making a rapid diagnosis of an infectious disease, clinicians remain con-
strained by expensive and poorly distributed diagnostic testing technolo-
gies such as polymerase chain reaction (PCR). In a matter of a few years,
RNA/DNA microarray diagnostic chips will allow rapid real time accurate
diagnosis of infectious agents from available bodily fluids having unprece-
dented impact on how medical and public health care is practiced worldwide.
However, anything so powerful as this technology should face scrutiny for
the potential it has to be a military weapon or political tool. This statement is
not farfetched. A New York Times editorial blasted scientists for publishing
the full genome findings of the 1918 influenza virus on the Internet in the
GenBank database, claiming that the genome is essentially the design of a
weapon of mass destruction far worse than an atomic bomb (Kurzweil & Joy,
2005). This article prompted a debate on fear-mongering versus need for even
more scientific censorship (New York Times, 2005). Clearly, public health must
take precedence over politics. Such advanced technology has the opportunity
to disrupt inequities in both surveillance and response, ensuring in many situ-
ations that endemic disease will indeed remain endemic. However, with a pat-
tern, over two decades of increasing political interference and influence on
public health (Burkle, 2002; Kaufmann, Meltzer, & Schmid, 2000) there
remains a strong risk that this technology will be misused.

The WHO, recognizing that strengthening the public health and public
health surveillance is the most effective way to prepare for accidental or delib-
erate bioevents, has urged:

● Priorities in nation-state disease-surveillance plans must be complementary
to regional and global disease-surveillance mechanisms for collaboration
of rapid analysis and sharing of surveillance data of international concern.

● Collaboration and mutual support to enhance national capacity in field
epidemiology, laboratory diagnoses, and case management.

● To treat any deliberate local bioevent (and chemical and radio-nuclear
events) as a global public health threat and to respond to such a threat by
sharing expertise, supplies and resources in order to rapidly contain the
event and mitigate its effect (WHO, 2002).



Global Health and the World Health Organization
At a recent National Disaster Management Conference, a lecture was pre-
sented subtitled, “SARS, the Best Thing Since Sliced Bread!” (Burkle, 2004).
The lecture was not typically what was heard at medical conferences during
the height of the SARS epidemic but challenged the audience to focus more
on looking at disasters as one means of defining the existing public health
and exposing its vulnerabilities. Now that SARS is over, what did the world
learn and what did it need to change?

The SARS epidemic was similar for many countries, as all disasters seem
to be, but was critically different in that this was a global disaster demanding
each country to use its resources, not only to mitigate the effects on its own
population, but to ensure that it did not spread within and across borders.
This disaster opened eyes on how a bioevent, deliberate or accidental, would
impact societies which were now more at risk because of increased density of
populations and easy access to global travel. SARS spread, impressively,
from a rural area of China to 40 countries within 10 days. SARS transmissi-
bility was moderately high with an attack rate of about 24% and a disease
mortality rate between 5.6% and 18.2% (WHO, 2003) that fluctuated depend-
ing on country and age, with WHO emphasizing that SARS is particularly
dangerous for the elderly where mortality rates are over 50%. Comparatively,
Ebola has a disease fatality rate of 36% to 88%, smallpox 30%, and bubonic
plague 15.4% (WHO, 2003).

In the pre-SARS era, WHO relied on countries to report outbreaks of com-
municable diseases and to organize their own surveillance systems, if they
existed at all. This awareness placed any semblance of a global health com-
munity in question. WHO existed as a passive but expert technical organiza-
tion who offered its expertise to countries that were in need. WHO did not
have the authority to force an outbreak investigation, could not compel itself
on to a sovereign country unless requested, and then had only “advice and
limited resources” to offer (Heymann & Rodier, 2004). WHO, when faced with
rumors and unsubstantiated evidence of an epidemic of global importance, as
it did in China during the early days of the SARS outbreak, offered their serv-
ices. In fact, China refused, and when they did allow WHO presence, they hid
the patients from the WHO assessment team.

Recognizing a pending catastrophe, the World Health Ministers repre-
senting UN member states gave unprecedented authority, through new
International Health Regulations, to WHO to act and intervene even without
sovereign state permission, actions which proved instrumental in controlling
the SARS epidemic. WHO’s actions included collaboration with Canada’s
Global Public Health Information Network (GPHIN) that digitally searched
for any hints of potential outbreaks, and the WHO Global Outbreak Alert
and Response Network (GOARN) which provided technical, operational,
and political assistance to governments at all levels. Countries must now
report any disease outbreak of “international concern.” Moreover, through
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International Health Regulations (IHR), WHO now has authority to coordi-
nate response to any infectious disease that is a threat to international public
health. These roles apply to both accidental and deliberate outbreaks allow-
ing WHO to verify outbreaks based on any available “official or non-official
information” (Heymann & Rodier, 2004) and attempts to maximize secu-
rity against the international spread of disease with minimum interference to
sovereignty, travel and trade” (Merianos & Peiris, 2005).

As this chapter has indicated, WHO and the post-SARS environment must
still rely on local expertise to identify sentinel cases, but WHO teams are now
able to arrive early and assist. WHO provides a “decision instrument” of crite-
ria for sovereign countries to use in determining whether an unexpected or
unusual public health event within its territory, irrespective of origin or source,
constitutes a public health emergency of international concern and require
WHO notification (Merianos & Peiris, 2005). Criteria include (Heymann &
Rodier, 2004):

● Mortality and morbidity,
● Is the event unusual or unexpected?,
● Its potential to lead to a major public health effect,
● Whether external assistance is needed to detect, investigate, respond and

control the outbreak,
● Potential for international spread, and
● Potential for risk to international travel or trade.

These criteria clearly define new elements of what Price-Smith initially
referred to as ‘state capacity’ (1998), but also sets a precedence that global
health responsibilities exist before nation-state sovereignty and political will
to do otherwise. IHRs will be expected to address these issues and the central
authority of WHO will be expected to act on them (Fidler, 1996, 1998). The
global public health lessons learned during the SARS epidemic must serve as
the sentinel alarm for a stronger WHO authority with clear guidelines for
improved local, national, and regional capacity to deal with infectious disease
investigation and control within migrating populations and nation-states
whether at peace, war, or conflict.
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