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Pandemic influenza: What infection
control professionals should know
Barbara A. Goldrick, RN, MPH, PhD, CIC,a and Angella M. Goetz, RN, MNEd, CICb

Chatham, Massachusetts, and Pittsburgh, Pennsylvania

During the last century, 3 influenza A pandemics have occurred, and pandemic influenza will inevitably occur in the future. Al-
though the timing and severity of the next pandemic cannot be predicted, the probability that a pandemic will occur has increased
based on the current outbreaks of A(H5N1) in Asia, Europe, and Africa. Because of these widespread outbreaks, the World Health
Organization declared a phase 3 pandemic alert in the fall of 2005. Early detection is essential to prevent the spread of avian in-
fluenza. Planning now can be achieved by integrating interventions to ensure a prompt and effective response to a pandemic. This
article provides an overview of the current status of A(H5N1) influenza worldwide and recommendations for the prevention and
control of avian influenza should it emerge in humans in the United States. (Am J Infect Control 2007;35:7-13.)
Three types of influenza have been identified: A, B,
and C. Influenza A and B cause seasonal human disease
and epidemics; however, type B viruses are not cate-
gorized into subtypes and cannot cause pandemics.
Influenza C is of minimal concern because it causes in-
frequent sporadic cases and minor outbreaks. It is type
A influenza that causes pandemics.1

Influenza A viruses originate in birds and are catego-
rized into subtypes on the basis of 2 surface antigens:
hemagglutinin and neuraminidase. The influenza virus
is similar to a membrane, and it contains 8 genes These
genes give identity to the virus. The influenza virus is
spherical in shape and has 2 protuberances projecting
from its surface (Fig 1). Barry describes the protuber-
ances that resemble spikes as hemagglutinin (H) and
the protuberances resembling trees as neuraminidase
(N).1 It is the H of the virus that binds to the sialic
acid receptors on the surface of cells in the respiratory
tract. This binding is the beginning of a successful inva-
sion by the virus. Because the virus has entered the cell
rather than fusing with it on the surface membrane, it
has effectively hidden from the immune system.

In the meantime, N, the protuberance that juts out
from the surface of the virus, is destroying the respira-
tory tract cell’s ability to bind to the influenza virus.
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This is accomplished by N destroying any sialic acid re-
maining on the cell’s surface. Thus, it is assured that
new influenza viruses will be able to escape and invade
other cells.1 Influenza A viruses have 16 H subtypes and
9 N subtypes. Only viruses of the H5 and H7 subtypes
are known to cause the highly pathogenic form of
the disease. New influenza virus variants result from
frequent antigenic change (ie, antigenic drift) resulting
from point mutations that occur during viral replica-
tion. It is these frequent antigenic changes through
antigenic drift that require a new influenza vaccine
be given each year.2

The H5N1 virus can improve its transmissibility
among humans by 2 mechanisms. The first is antigenic
shift, a ‘‘reassortment’’ event, in which genetic mate-
rial is exchanged between human and avian viruses
during coinfection of a human or pig. Reassortment
could result in a fully transmissible pandemic virus,
which could rapidly spread throughout the world (Fig
2). The second mechanism is a more gradual process
of antigenic drift, an adaptive mutation, whereby the
capability of the virus to bind to human cells increases
during subsequent infections of humans. Adaptive mu-
tation, expressed initially as small clusters of human
cases with some evidence of human-to-human trans-
mission, would probably give the world some time to
take defensive action.3

PANDEMICS

During the past 100 years, 3 influenza A pandemics
have been reported. The first was the 1918-1919,
‘‘Spanish flu,’’ [influenza A(H1N1)], which caused the
highest number of known deaths because of influenza.
7
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In this pandemic, 20 to 40 million deaths occurred
worldwide, with more than 500,000 deaths in the
United States. The ‘‘Spanish flu’’ was unique because
the causative agent was very deadly, and it spread
across the globe in 6 months. Almost half of those
who died were young, healthy adults between the
ages of 20 and 40. Many individuals died within the
first few days after infection, and others died of compli-
cations soon thereafter.4

The second pandemic, ‘‘Asian flu,’’ [influenza
A(H2N2)], occurred in 1957-1958 and was first identi-
fied in China in late February 1957. It had spread to
the United States by June. It caused approximately
70,000 deaths in the United States, with the highest
mortality among the elderly population. The H2N2 in-
fluenza A virus in the ‘‘Asian flu’’ pandemic of 1957
disappeared from the human population 10 years
later.4

The third pandemic, ‘‘Hong Kong flu’’ [influenza
A(H3N2)], occurred in 1968-1969; the first cases were
detected in Hong Kong in early 1968. The virus spread
to the United States later that year, where it claimed ap-
proximately 34,000 lives.4 A(H3N2) viruses still circu-
late today.

Longitudinal virus surveillance studies that estimate
the prevalence of avian H2N2 isolates among wild
ducks and domestic poultry indicate that an antigenic
shift in the hemagglutinins of human H2N2 influenza
viruses began in 1962. As the prevalence of avian
H2N2 influenza viruses increased among domestic
turkeys and chickens, greater numbers of these avian
viruses have come into closer proximity to susceptible
human populations.5

Fig 1. Influenza virus structure. Source: National
Science Foundation at: http://www.

nsf.gov/news/speeches/colwell/rc02_hippocratic/
sld016.htm. Accessed April 3, 2006.
AVIAN INFLUENZA

Avian influenza, which was identified over 100 years
ago in Italy, differs from seasonal influenza in that it is
an infection caused by bird (avian) influenza viruses.3

These influenza viruses occur naturally among wild
birds worldwide. These birds carry the viruses in their
intestines but, generally, do not show signs of infection.
There is extensive evidence for transmission of influ-
enza viruses between wild ducks and other species
(Fig 3, solid lines). Transmission of avian influenza
has been demonstrated between pigs and humans, as
well as between chickens and humans. However, trans-
mission has not been seen between wild birds and
humans (Fig 3, dotted lines).6

Although type A strains of the influenza virus have
16 H subtypes and 9 N subtypes, only H5 and H7 are
known to cause the highly pathogenic form of dis-
ease. Thus, finding these subtypes in birds is cause for
concern. When allowed to circulate in poultry popu-
lations, the viruses mutate into the highly pathogenic
form, usually within a few months.7 As seen with
A(H5N1), avian influenza can be very contagious and
can result in severe illness and death in some domes-
ticated birds, including chickens, ducks, and turkeys.7

Avian influenza A(H5N1) outbreaks: 1997-2002

Until 1997, the risk of avian influenza was considered
to be rare in humans. However, confirmed cases of hu-
man infection from several subtypes of avian influenza
infection have been reported since 1997. Most of these
human cases have resulted from contact with infected
domestic poultry (eg, chicken, ducks, and turkeys) or sur-
faces contaminated with blood, and secretion/excretions

Fig 2. Reassortment of avian influenza viruses.
Source: Department of Health and Human Services

National Vaccine Program Office, 2004.
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from infected birds.7 The last epidemic of human infec-
tion with avian influenza A(H5N1) occurred in Hong
Kong in 1997, with 18 confirmed cases, and six deaths.
Serologic data obtained during an epidemiologic study
supported the theory that persons with high levels of ex-
posure to infected poultry may be at increased risk for
infection with influenza A(H5N1) virus. In 2001, Hong
Kong reported an outbreak of highly pathogenic avian
influenza type A(H5N1) in its live-bird markets. As a re-
sult, all 1.2 million susceptible birds were destroyed as a
preventive measure to stop the outbreak. The 2001 in-
fluenza A(H5N1) strain in Hong Kong did not affect
humans.7

Avian influenza A(H5N1) outbreaks:
2003-2006

An outbreak of avian influenza A(H5N1), a highly
pathogenic virus, spread among millions of birds
(mostly chickens) across Southeast Asia in 2003. Al-
though the H5N1 virus rarely infects humans, since
December 2003, the World Health Organization
(WHO) has reported at least 228 human cases, with
130 deaths (57%).8 Most of these cases have occurred
as a result of people having direct or close contact
with infected poultry or contaminated surfaces. These
outbreaks of human H5N1 infections are the largest
documented since H5N1 emergence in humans. In ad-
dition, this virus is more lethal than the 1997 virus. As
more humans become infected with the H5N1 virus,
transmissibilty to humans improves.9

The spread of avian influenza viruses from one ill
person to another has been reported very rarely. Cases
of probable person-to-person transmission of avian in-
fluenza were reported in a mother and aunt caring for
an extremely ill patient in Thailand; all were positive
for influenza A(H5N1) by polymerase chain reaction
(RT-PCR). The mother had come from another city
and had no contact with the infected chickens.10

As of early March 2006, human cases of influenza
A(H5N1) infection have been reported in Cambodia,
China, Indonesia, Thailand, Vietnam, Turkey, and Iraq.
In addition, ongoing outbreaks of influenza H5N1
among migratory birds and poultry have been reported
in 14 countries (Iraq, Nigeria, Azerbaijan, Bulgaria,
Greece, Italy, Slovenia, Iran, Austria, Germany, Egypt,
India, France, and Sweden). In February 2006, the first
H5N1 bird influenza in Nigeria, Africa, was found in
a large commercial farm.11 Soon thereafter, H5N1 in-
fluenza was confirmed in poultry in Niger, marking
spread of the virus to a second country in sub-Saharan
Africa. Discovery of the virus in Niger confirms fears
that conditions in Africa, such as failure to recognize
outbreaks, will increase the spread of the virus to addi-
tional countries.12
The outbreak of highly pathogenic avian H5N1 in-
fluenza is unprecedented in its geographic extent,
and its transmission to humans is a threatening sign.
Experts from around the world are watching the
H5N1 situation very closely and are preparing for the
possibility that the virus may begin to spread more
easily and widely from person to person. The current
ongoing spread of avian H5N1 influenza and a series
of genetic reassortment events are traceable to the
precursor of the H5N1 viruses that caused the initial
human outbreak in 1997 and subsequent avian out-
breaks in 2001 and 2002. Antigenic analysis of human
isolates from 2005 provided evidence of antigenic drift
among the most recently circulating H5N1 strains.
Avian influenza A(H5N1) is now considered the most
likely virus to ignite the next pandemic. International
health experts indicate that 2 of the 3 conditions for
an influenza pandemic have already been met. First,
a strain of the virus, A(H5N1), has reemerged to which
humans have little or no immunity; second, this strain
can jump between species. The only remaining obsta-
cle is that this strain of avian influenza has not yet mu-
tated into a form that is easily transmitted from human
to human.9

Certain parallels exist between the ‘‘Spanish flu’’ of
1918 and the H5N1 virus. Like the 1918 virus, H5N1 in-
fluenza has unusually high virulence. Scientists have
found strong evidence the 1918 influenza virus was de-
rived wholly from an ancestor that originally infected
birds. The 1918 virus was not a reassortant virus, as
were those of the 1957 and 1968 pandemics. In these
outbreaks, human and avian influena viruses infected
the same person at the same time, thus allowing their
genes to mix (reassort). The 1918 virus more likely
was an entirely avian-like virus that adapted to hu-
mans.13 Because of these concerns, the WHO declared
a phase 3 pandemic alert in November 2005.14

Fig 3. Transmission of avian influenza. Source:
Webster R, et al.6
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STAGES OF A PANDEMIC

The WHO has identified 3 periods and 6 stages of
a pandemic. The 3 periods are as follows: the interpan-
demic period, the pandemic alert period, and the pan-
demic period. The interpandemic period has 2 phases.
Phase 1 occurs when the virus subtype is present in
animals, but the risk to humans is considered low. In
phase 2, a circulating animal influenza virus subtype
poses a substantial risk to humans.15

The pandemic alert period begins with phase 3,
when human infections occur with a new virus sub-
type. In this phase, human-to-human spread is rare.
Phases 4 and 5 occur during the pandemic alert period
when (1) larger cluster(s) of influenza have occurred,
but human-to-human spread is still localized; and (2)
the virus is becoming increasingly better adapted to
humans and is not yet fully transmissible but is a
substantial pandemic risk. The pandemic period and
phase 6 occur with increased and sustained transmis-
sion in the general population.15

PANDEMIC PREPAREDNESS

Although the timing and severity of the next pan-
demic cannot be predicted, the probability that a pan-
demic will occur has increased based on current
events. Planning now for a pandemic can be achieved
by integrating interventions to ensure a prompt and
effective response. Both the WHO and the US Depart-
ment of Health and Human Services (DHHS) have
developed pandemic preparedness and response
plans.15,16 The 2005 comprehensive DHHS Influenza
Plan provides a blueprint for all pandemic influenza
preparedness and response planning. Part 1, the Strate-
gic Plan, describes a coordinated public health and
medical care strategy to prepare for, and begin re-
sponding to, an influenza pandemic. Part 2, Public
Health Guidance for State and Local Partners provides
recommendations for specific aspects of pandemic in-
fluenza planning and response for the development of
state and local preparedness plans.16

An influenza pandemic may require activation of
the National Response Plan (NRP), especially if the
first appearance of the disease in the United States
occurs in 1 or a few isolated communities. The NRP
combines the capabilities of federal government depart-
ments and agencies and the American Red Cross into
emergency support functions (ESFs) to provide the re-
sources and emergency services that are most likely to
be needed. The DHHS will have primary responsibility
for coordinated federal government assistance to sup-
plement state, local, and tribal resources in response
to public health and medical care needs, including vet-
erinary and/or animal issues when appropriate.17
In January 2006, the WHO issued a draft protocol for
rapid response and containment of pandemic influ-
enza. The document calls for each country to be
responsible for surveillance for a ‘‘novel’’ influenza
virus, which has demonstrated the ability to be trans-
mitted from person to person. It also calls for reporting
of such an event to the WHO within 24 hours. The
WHO will then provide immediate recommendations
to the affected country. These recommendations can
range from holding off rapid containment (if the evi-
dence suggests that the pandemic threat is minimal)
to taking other actions if the pandemic activity is too
extensive to contain. When containment is recommen-
ded, the WHO will coordinate international support
with its global partners. Together, they will work with
the country to mobilize the necessary resources and
initiate actions to contain the pandemic. These re-
sources, among others, include antiviral drugs, antibi-
otics to treat secondary pneumonias, and other
supplies such as personal protective equipment.18

Surveillance for pandemic influenza

Through surveillance, astute clinicians have iden-
tified emerging infections and have controlled/
prevented further cases and/or outbreaks in the past.
The most important warning signal of a pandemic
strain comes when clusters of patients with clinical
symptoms of influenza, closely related in time and
place, are detected. This may be the first indication
of human-to-human transmission of the virus. In
addition, the detection of cases in health care workers
caring for influenza patients would suggest human-to-
human transmission. Detection of such cases should
be followed up by immediate investigation to confirm
the diagnosis, identify the source, and determine
whether human-to-human transmission is occurring.
Specialized WHO reference laboratories can corrobo-
rate these investigations by spotting genetic and other
changes in the virus, which indicate the improved abil-
ity of the virus to infect humans. To this end, the WHO
repeatedly asks affected countries to share viruses with
the international research community.5

In the case of the recent human H5N1 outbreaks in
Asia and Europe, the WHO has issued frequent updated
cumulative surveillance data reports on the number of
confirmed human cases and deaths of avian influenza.
It is important to note the WHO reports only labora-
tory-confirmed cases; therefore, there are more human
H5N1 influenza cases that are not reported by the WHO
because of the lack of data to confirm the diagnosis.8

Early detection is essential to prevent the spread
of avian influenza. The DHHS recommends enhanced
surveillance by state and local health departments,
health care settings, and clinicians to identify patients
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at risk for A(H5N1) and other novel pathogens (eg, se-
vere acute respiratory syndrome [SARS]). The informa-
tion needed is best determined through a travel and
contact history during assessment. The patient should
be asked the following questions19,20:

d Have you traveled to (a place where avian influenza
reemerges) in the past 10 days or been in close con-
tact with other ill persons who have? (Note: The incu-
bation period for avian influenza is 2 to 4 days).

d Have you had direct contact with poultry?
d Are you employed as a health care worker with direct

patient contact?
d Do you have close contacts who have been told they

have pneumonia?

(Note: The above are the same assessment questions
to ask when SARS is suspected).

Avian influenza: clinical signs and symptoms

The signs and symptoms of avian influenza in-
clude fever (.100.4�F), shortness of breath, and cough
with sputum production. As the infection progresses,
the respiratory rate becomes rapid, with respiratory
distress and crackles on examination of the chest.
Abnormal chest radiographs, with extensive bilateral
infiltration, lobar collapse, focal consolidation, and
air bronchograms are present.19 Because SARS and
avian influenza symptoms are similar, patients with
pneumonia or acute respiratory distress syndrome
(ARDS) who have recently traveled to mainland China,
Hong Kong, or Taiwan should have diagnostic testing
for SARS performed immediately.

The Centers for Disease Control and Prevention
(CDC) recommends the following diagnostic tests for pa-
tients who meet certain epidemiologic and clinical crite-
ria. Patients with an abnormal chest x-ray should have a
nasopharyngeal swab or respiratory aspirate taken to
test for influenza A. Based on the patient’s history, an
acute- (within 1 week of onset of illness) and a convales-
cent-phase (3 weeks after illness onset) serum sample
should also be collected and stored locally in case test-
ing for antibodies to the avian influenza virus is needed.
Cases of suspected avian influenza should be reported to
the local and/or state health department.21

PREVENTION AND CONTROL OF AVIAN
INFLUENZA

Vaccines and antivirals

Vaccination is one of the most effective ways to min-
imize morbidity and mortality from influenza. How-
ever, there is currently no vaccine available to protect
humans against avian influenza H5N1. In 2004, the
National Institute of Allergy and Infectious Diseases
(NIAID) awarded contracts to 2 companies to manufac-
ture an inactivated vaccine from an H5N1 virus isolated
in Southeast Asia. These trials are testing the vaccine’s
safety and ability to generate an immune response in
450 healthy adults aged 18 to 64 years at 3 sites. In Oc-
tober 2005, a second trial was undertaken to determine
the dose-related safety of inactivated H5N1 vaccine in
healthy elderly adults.22 In addition, the NIAID and
MedImmune Inc. have a cooperative research and de-
velopment agreement for the development of vaccines
against avian influenza viruses that have the potential
to cause pandemics.23 However, any vaccine that is de-
veloped must closely match the pandemic virus, and
large-scale commercial production will not start until
the new virus has emerged and a pandemic has been
declared. In any event, current global production ca-
pacity falls far short of the demand expected during
a pandemic.5

Four antiviral drugs are available to treat and/or
prevent influenza. They are amantadine, rimantadine
(Forest Pharmaceuticals, New York, NY), zanamivir
(GlaxoSmithKline Inc, Research Triangle Park, NC),
and oseltamivir (Hoffman-La Roche Inc, Nutley, NJ). Ri-
mantadine and amantadine are effective only against
type A influenza. Zanamivir and oseltamivir inhibit
both influenza A and B viruses.24 However, because
of evidence of growing influenza A virus resistance to
rimantadine and amantadine, the CDC recommends
that these drugs not be used to prevent and treat influ-
enza during the flu season. During this period, the CDC
recommends oseltamivir or zanamivir be prescribed if
an antiviral medication is indicated for the treatment of
influenza; oseltamivir should be prescribed for chemo-
prophylaxis against influenza.25

Prevention and control of avian influenza
in the community

The WHO-recommended pandemic influenza inter-
ventions for the community during the pandemic alert
period (phases 3-5) include isolation of patients and
quarantine of contacts, accompanied by antiviral ther-
apy. In the pandemic period (phase 6), the focus shifts
to delaying spread and reducing risk through popula-
tion-based measures. Nonpharmaceutic pandemic in-
fluenza interventions suggest that ill persons remain
home at the first sign of symptoms of influenza but
add that forced isolation and quarantine are ineffective
and impractical. If the pandemic is severe, social gath-
erings and school closures should be considered. Non-
essential domestic travel to affected areas also should
be deferred. Hand and respiratory hygiene should be
routine, along with disinfection of contaminated
household surfaces. Mask use should be based on set-
ting and risk.26
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Prevention and control of avian influenza
in health care facilities

To prevent the transmission of all respiratory infec-
tions in health care settings, including influenza, res-
piratory hygiene/cough etiquette measures should be
implemented at the first point of contact with a poten-
tially infected person and should be incorporated into
standard precautions. They include covering the
nose/mouth when coughing or sneezing, using tissues
to contain respiratory secretions and disposing of them
in the nearest waste receptacle after use, and hand hy-
giene (eg, handwashing with nonantimicrobial soap
and water, alcohol-based handrub, or antiseptic hand-
wash) after having contact with respiratory secretions
and contaminated objects/materials.27

The CDC is revising its interim guidance for infection
control precautions for avian influenza. The revised
recommendations will be posted on its Web site when
they are finalized. Until the revisions are available, the
following enhanced precautions have been recommen-
ded by the CDC to protect health care providers in the
United States who care for patients with known or sus-
pected avian influenza. Patients with a history of travel
within 10 days to a country with avian influenza activity
and are hospitalized with a severe febrile respiratory
illness, or are otherwise under evaluation for avian
influenza, should be managed using isolation precau-
tions identical to those recommended for patients
with known SARS.28 These include the following:

Standard precautions:

d Careful attention to hand hygiene before and after all
patient contact or contact with items potentially con-
taminated with respiratory secretions.

Contact precautions:

d Wear gloves and gown for all patient contact;
d use dedicated equipment such as stethoscopes, dis-

posable blood pressure cuffs, and others; and
d wear eye protection (ie, goggles or face shields) when

within 3 feet of the patient.

Airborne precautions:

d Place the patient in an airborne isolation room.
These rooms should have negative air pressure,
with 6 to 12 air changes per hour, and exhaust air
directly outside or have recirculated air filtered by a
high-efficiency particulate air filter. If an airborne
isolation room is unavailable, portable high-effi-
ciency particulate air filters should be used in the
patient’s room.

d Use a fit-tested respirator, at least as protective as a
National Institute of Occupational Safety and Health
(NIOSH)-approved N-95 disposable respirator, when
entering the room.

These precautions should be continued for 14 days
after onset of symptoms or until either an alternative
diagnosis is established or diagnostic tests indicate
that the patient is not infected with influenza A virus.28

In addition to the above precautions, the CDC
also recommends vaccination of health care workers
against seasonal influenza. Vaccination rates for health
care workers are typically ,40%. However, these rates
must be increased because seasonal influenza vaccina-
tion not only provides protection against the predomi-
nant circulating influenza strains, it also reduces the
risk of a health care worker being coinfected with hu-
man and avian influenza strains, during which time ge-
netic reassortment could take place and lead to the
emergence of a potential pandemic strain. Surveillance
and monitoring of health care workers for exposure to
avian influenza should be ongoing during an avian in-
fluenza outbreak. Health care workers who develop fe-
ver, respiratory symptoms, and/or conjunctivitis should
be advised to stay home until 24 hours after resolution
of fever, unless an alternative diagnosis is established
or diagnostic tests are negative for influenza A virus.28

SUMMARY

In summary, pandemic influenza will inevitably
occur again sometime in the near future. Therefore,
health care professionals should be aware of the fol-
lowing facts.

Pandemic influenza is different from
avian influenza

An influenza pandemic occurs when a new virus
subtype emerges that has not previously circulated in
humans. Avian H5N1 is a strain with pandemic poten-
tial. It could ultimately adapt into a strain that can be
transmitted from person to person. Once this adapta-
tion occurs, it will no longer be a bird virus, and it
will have mutated into a human influenza virus. Be-
cause the virus is new, the human immune system
will have no preexisting immunity, making pandemic
influenza a more serious disease than that caused by
the usual seasonal influenza. The WHO has defined 6
distinct phases to facilitate pandemic preparedness
planning.15 We are now in phase 3: pandemic alert.14

Influenza pandemics are recurring events

Three pandemics occurred in the previous century. A
pandemic occurs when a new influenza virus emerges
and starts spreading as easily as seasonal influenza. In-
ternational health experts indicate that 2 of 3 conditions
for a pandemic have already been met. First, a strain of
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the A(H5N1) virus has emerged to which humans have
little or no immunity. Second, this strain can jump be-
tween species. The only remaining obstacle is that this
strain of H5N1 virus has not yet mutated into a form
that is easily transmitted from human to human. Should
H5N1 evolve to a form as contagious as seasonal influ-
enza, a pandemic could begin. As many as 400 million
people could die if an influenza A pandemic similar to
the one in 1918 occurs.9

All countries will be affected

Every country must be prepared. Countries might
delay arrival of the virus through border closures and
travel restrictions but cannot stop it. Pandemics of
the previous century encircled the globe in 6 to 9
months when most international travel was by ship.
Today, the virus could spread more rapidly, possibly
reaching all continents in less than 3 months. Eco-
nomic and social disruption will be great.9

Widespread illness will occur

Projections for the next pandemic estimate that a
substantial percentage of the world’s population will
require some form of medical care. Medical supplies
will be inadequate. Few countries have the staff, facili-
ties, equipment, and hospital beds needed to cope with
large numbers of people who suddenly become ill.9
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