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Chemical, Biologic, and Nuclear
Quarantine
Patricia A. Nolan

-\s a socieq/, we in the United States seek protection from
harm through the exercise of police power as a basic func:ion of constitutional govefnments "to provide for the genr:ral common defense and promote the general welfare."r
\t the same time, we value individual liberry as the great.-st good.This chapter examines the actions we can use to
control the spread of a clisease or toxin by controlling the
novement of goods, animals, and people.These actions are

cmbodied in the term quarantine.Ttre emotional power
rf the term comes from the tension between our compet:ng values of personal liberty and protection from harm.

e word quarantine implies coefcion, restricted move1ents, isolation from others, loss of properry, and loss of
rberty. W'e quarantine that which we seek to avoid or
l1:

-reLieve to be contaminated. In our use of police power
I e., regulations, orders, law enforcement, and similar

rstruments) to restrict the movement of goods and peorles and to require examination, treatment, and confineient, we must also respect civil protections to limit our
:Trproper, excessive, or unethical use of this power.

In a terrorist event or a natural epidemic, principles of
:,ontrol, carefully applied, can reduce the number of
-rsualties by preventing secondary cases. Data obtained
-rrough examining and monitoring of exposed persons
,en be used to identify and respond to subsequent cases,
rs well as to clarify the initial event.
The purpose of quarantine is to prevent the spread of

in a population. Successful quaran:rre measufes are based on the specific features of the
-rologic agent. Some elements of quarantine action may
:e appropriate in a terrorism event that involves biologic
r chemical toxins or radiologic contamination. Quar-itine is a set of legally authorized procedures institllted
' accomplish the lollowing:
= contagious disease

.
.
.
.

Identify what and who have been exposed;
Determine which exposed people, animals, and/or
goods are likely to be contaminated or infected;
Prevent transmission by managing those who are contaminated or infected;
Prevent subsequent exposLrres and contaminations.

-''pical quarantine actions include the following:
Identification of potentially infected or contaminated

.
.

pefsons, animals, and goods;

Initiation of protective measufes to pfevent further
transmission of infectious agents;

Initiation of protective measures
persons from becoming hfected;

to prevent exposed

. Control of interaction of potentially or

actually

infected persons, animals, or goods with uninfected
populations or goods.

Careful implementation of quarantine measures can
assist in controlling fear and panic as well as controlling
the spread of hfectious agents or contaminants At the
same time, disasters require prompt decision-making and
decisive action in the face of limited information.
Healthcare personnel making quarantirte decisions must
have delegated authorify from the government to act in

ways that festrict libenies or take properry The critical
safeguards in a disaster include formal orders for quarantine measures of persons, which are as specific as possible to the circumstances, opportunity for administrative
or judicial review, and frequent, timely renewal of the
conditions. For the protection of all, there are significant
penalties for failure to comply with quarantine orders.
These safeguards create a need for adequate records of
the decisions made and the evidence used. Physicians
should make it a point to know their responsibilities for
reporting and controlling infectious diseases in the state
in which they practice.
Consultation among law enforcement, emergency
management, and public health agents is important in

setting priorities among competing disaster management and antitefforism demands. For example, cordoning off areas of contamination and preventing removal of
goods may be less of a law enforcement concern than
apprehending terrorists, yet failure to prevent movement
of contaminated or infected goods may be devastating
from a public health perspective.

QUARANTTNE HTSTORY
Our modern concepts of protecting society by isolating
persons and controlling movement of animals and goods
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to pre\rent the spread of contagions diseases can be
traced to the Middle Ages. Leprosy was recognized as

active case-finding and investigation are all now used to
control the spread of contagious diseases.
'we use govefnmental
police power to ensufe compliance with these control measures. In each state in the
United States, specific statlrtes define the limits of the

In many statutes and descriptions, the terms isolation
and quarantine are coupled. However, we can disting]]ish quarantine as control measures applytng to those
exposed to the agent ofconcern, andisolation as contfol
measures applying to those known to be infected and
capable of transmitting the agent.Thus, qllarantine is the
more expansive concept, applylnC to those who are not
sick or even infectiolls at the oLrtset. Isolation may require
the more restrictive measlrres, since those persons are
known to be infectious to others. In a population under
qllarantine, those who become infected and capable of
transmitting disease need to be isolated from those who
are exposed but may not be infected. In healthcare institlltions, these distinctions become particulady important
in sustaining the viability of the institution.
The general measures of quarantine include restriction
of movement, periodic examination and testing, requirement of prophylactic tfeatment, closure of premises, and
destr-r-rction of animals or goods. These are frightening
concepts to many, especially in times of civil disorder
related to terrorism or mass disasters. During an epidemic or after a terrorist attack, very large populations or
geographic areas could be subject to quarantine measures, adding to fear and panic. Clear communication of
the reasons for and the terms of quarantine measures are
essential. The goals of actions include establishing trust
that healthcare professionals and the government are
taking the steps needed and applying them in an equitable manner.The clinician can play a role in controlling
panic and gaining cooperation among the public in controlling spread of the agent.
In imposing quarantine in response to a terfofist event
or a disease outbreak, we must emphasize voluntary
compliance with quafantine measures, and we must use
the least restrictive measures likely to be effective.The
quarantine actions needed depend on characteristics of
the biologic agent, the people and animals at risk, and the
local environment.The quarantine officer has to use the
best available evidence on the biologic agent; the time,

shilted, the authority to impose quarantine became more
limited and procedural safeguards were put in place.Many
states revised public health statutes to codify the necessary procedures. In the first 5 years of the twenty-first century many states revised statutes concerning emefgency
powers of the state in the event of terrorist attacks.The
revision process has brought issues of civil liberties ancl
the use of police powers to control the intentional introduction of infectious disease into sharp relief. Each state

place, and route of exposure; and the resources at hand
or en route.The quafantine plan must establish a rapicl,
safe, and efficient means of determining who has been
exposed, when they were exposed, and what their current health status is.The plan must set olrt the options for
control measufes and surveillance. The plan must also
provide for reassessment and adjustment as new information is acquired.
To initiate quarantine, one must establish that there is
a risk of transmission of an infectious agent so significant

contagious, and lepers wefe separated from the communin- and isolated from society.As eady as 583, authorities
restricted the association of lepers with healthy people,
building on the biblical sollrces in Leviticus.2 In the midtburteenth century, authorities isolated victims of plague
in their homes with their families until all had died or
recovered.These periods of isolation varied in length, but
a 4O-day period became faidy stanclard.2

History is replete with instances of inequitable application of quarantine measures.The poor and the outcast
were more likely to be confined, deprived of their liveli-

to inhumane treatment as epidemics swept through. Modern epidemics, such as
tuberculosis and HII reveal that better understancling of
contagion does not always result in equitable responses.
A preference for voluntafy measlrres does not asslrfe
equity, especially if some gfoups have less access to medical care and other prophylactic measllres.
Important elements of quarantine included requirements for the reporting of diseased persons and those in
contact with them, civil or religious authorities empowered to decide who andlor what should be quarantinecl,
and criteria for ending the quarantine. Quarantines have
hoods, and subjected

been enforced by armed force and imprisonment.As the

nature of contagion became better understood, and as
treatments and preventives wefe developed that
reduced contag;ion, the definition of quarantine has
been modified. Isolation and treatment of the infected:
observation and control of movements of the exposed;

vaccination and/or prophylactic treatment of the
exposed; destruction or disinfection of animals, goods,
and premises; extermination of disease vectors; and

state's authofity. As the yiews

of civil liberties have

resolves the tension a little differentlv

CURRENT PRACTICE
Quarantine measures are undertaken to sepafate sources

,ri infection from

susceptible populations. The same

:neasures may be useful when extended beyond infec,r,r'is agents to racliologic soltrces ancl toxic agents in ter: :rsm incidents and mass disasters. Throughout our

i-;:lres there is a preference for voluntary cooperation
r. :: cLlnrrol measnres, coupled with authofity to

.: ,:a- control measufes when necessary.
:r_ -lr C) Lr\IQUE TO TERRORIST EVENTS

that liberties must be restricted, and that the specific

measures imposed have a likelihood of preventing transmission. In the early stage of responding to a biologic
attack, there may be little conflrmed data and substantial
confusion.The quarantine officer shoulcl set the decision

for control measures based on what is
known and what is suspected. The most restrictive
pafametefs

approach is reserved for infectious diseases known to be

effectively transmitted from person

to person by

air-

borne, droplet, and fomite routes, such as plague, small-

pox, severe acute respiratory syndrome (SARS), and
rneasles. If exposure to these is suspected, the initial
determinations of exposure and infectiousness should

be very sensitive, tolerating a high false-positive rate.
As better data are obtained, adjustments in sensitivity
follow.

be efficient, History-taking forms that facilitate the
recording of the key decisions will provide evidence and
aid efficiency.The form should ensure that cletails about
the exposure are recorcled and that extfaneous informa_
tion is minimized. Recording exact answers enhances
both the interviewer's clecision recorcl and the intervie_
wee's understanding of exposures.

agent in the circumstances, and the risk that additional
exposure to the agent could occur. Choose sites and facil_
ities that can meet the security needs (e.g., access, park_

ing, crowd control, and containment) that will protect
vital healthcare assets and that will not interfere with
other essential response actions. Consider the relation_
ship between the quarantine functions and the popula_
tion-wide actions such as mass immunization that mav
be planned.

The examination area should be set up to provide
infection control, confidentiality, personal privacy, good

lighting, and efficient movement of subjectJ and examin_

In a sett
nu
tial examinations
iners.

ians, physician

assistants, and

y_taking and ini
nurses, with cli_

nician backup when a more cletailed examination is
findings or symptoms.
health professionals or
be recruited as well.
The first step in determining the need for isolation and
quarantine is the finding of a history of exposure to an
infectious agent that is transmittecl from human to
human or from animals or goocls to humans. The inter_
viewer needs a clear understancling of the parameters of
ion that a pefson or anisubject to voluntary or
s.

Confirmation of moye-

ments and actions that place the person or animal in
proximity to the infectious agent is particularly impor_
tant.The likelihood of exposure due to proximity varies
with the nature of the agent and the exposing event.
People who are

determining expos

taking is essential.
planned for each critical item to cletect errors and dis_
simulation. The interviewer should clarify any contraclicon what exposlrre, if any, has
or animal. \When obtaining
art;1 such as a child, rhe intef-

viewer should determine whether another person has
information that needs to be considered.
If the putative exposure is to infectious persons or ani_
mals, the history must include all interactions within the
longest period of infectiousness, not just the most recent
er symptoms have
s rhe result of being

acrivities are impor-

Quarantine measLrres restrict fundamental liberties.
The decision needs to stand up in legal proceedings, yet

choice. Once it is determined that the risk of transmis_
sion is minimal, full attention is directed to treatment.
Once it is determined that a pefson or animal has been
exposed to an infectiolrs agent transmissible to others, the
next requirement is an initial physical examination. The
ob;'ectives of the initial examination include the following:

.
.

Establish the current state ofhealth

.

Determine whether any symptoms of exposure to the
putative agent(s) are present
Determine a

.

Determine

. Establish the
t

vent furthef

ffif,.'*'rirr.
necessary
pre_
to

ofthe legal concerns
or judicial reviewer
quamntine measures
imposed. Change in health status dLlring prophylactic treat_
ment and quamntine monitoring is critical to decision_
making on isolation, further control of moyement, and
initiation, change, and discontinuation of treatment.

In addition to eliciting the current stare of health, the
examiner should determine the presence of health factors that increase the risk of infection (e.g., immune
compromise, organ transplants, medications) and the
presence or absence of symptoms of the putative agent.
Allergies, medication use, ancl other possible contraindi_
cations to vaccine or prophylactic treatment shoulcl be
elicited as appropriate to the circumstances.
The examiner should verify critical vital signs, most
importantly the presence or absence of fever. S/hen the
pfessufe
pfocess.

fic sympfirst task.
This information is critical in protecting all persons
being examined as well as examiners.The time of appear_
ance of signs and symptoms of infection is essential in

subsequent decisions regarding prophylaxis, immuniza_
tion, and infection control.

Control of lndividual Movement
The actual conditions of quarantine and isolation depend
on many factors.The natufe of the plltative agent, horr.
communicable it is, the initial symptoms of disease, the
contagious period, and the routes of transmission ali
influence the decisions. Ordinarily these decisions will

be made by the local or state public health authorin
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c(lrununicated to all examiners along with speeulc ,ruthorization to make quarantine and isolation
cecrsrons,The goal is voluntary compliance with neces:.rr1 precautions. Many jurisdictions require a court
jficr ro rnitiate or enforce festfictions of movement or

lnd

Current evidence indicates that SARS is not spread by
asymptomatic persons, but once fever develops, transmission may occur. Healthcare workers caring for SARS
patients may be allowed to continue working and moving fiom home to work as long as fever is monitored at
every shift. Persons exposed to SARS may be allowed to
continue living in the communiq' on daily fever moni-

.'.,nJlscation of property. If civil authorify is seriously dis:-r,oted. local physicians may be faced with making decilr,lns irl a vacuum (see Pitfalls section).
The primary purpose of quarantine is to separate the
unexposecl population from the exposed population to
pre\ ent futttre exposures. The unexposed may be

instructed on protective measufes. In some circumstances, unexposed persons may be offered immunization or prophylactic treatment. A clinician acting in an
inclividual capacity may be requested to provide vaccines
or medications to unexposed persons not subject to past
or likely future exposure (see Pitfalls section). For example, in the event of a smallpox outbreak, health authorities coulcl decide to immlrnize whole populations if the
resources were sufficient to do so without jeopardizing
the protection of those already exposed or infected. More
frequently, healthcare workers, caretakers of animals, and
family members of persons under quarantine are candidates for prophylaxis by vaccine or medication.
Exposed persons and animals without signs or symptoms of infection are subject to qLlarantine.The natnre of
quarantine measlrfes is depenclent on characteristics of

the agent and the outbreak, the cooperation

and
resources of the persons, the ability to confine or control
animals, the capacity of the authority to monitor quarantine, and the level of risk of wider infection. For exposed

but not yet infectiou.s persons who can be monitored,
confinement is often unnecessary. This strategy is
dependent on eady detection of infectiousness' The
advantage is that individual liberty is only minimally
compromised.The disadvart^ge is that maximum cooperation and significant monitoring is essential to detect
"becoming infectious." The infectious agent involved is
critical because a person may be infectious before symptoms appear or during a nonspecific prodrome. Many

state quarantine laws prescribe the ttse of the least
restrictive quarantine measures (Box 68-1).
Those who fail to observe the conditions of quarantine are subject to court-enfbrced orders of confinement
and/or tfeatment. In a large-scale event, qlrarantine
orders may be presentecl to all persons under observation, all persons receiving vaccines or prophylaxis, or all
caregivers of infected pefsons to seclrre compliance and
to provide the basis for enforcement action in the event
that cooperation is lost.
Those who clevelop evidence of infectiviry or contagiousness are subject to isolation and more stringent
confinement. Conditions of isolation may include coni'inement at home (with or without additional precallrions): confinement in a particular facility or unit, or
r(:trictions in employment, pllblic activities, etc.The iso-

L:tron and quarantine of infectious persons must be
:rrLntained until the risk of transmission is de minimus.
r:,-,1.rrir)fl ancl quarantine may include requirements for

ic:irneflt or immunization, and compliance with
ma-v be relaxed once tfeatment
rr rmrnunization is effective.

:--rrrrn'lents
:r.

:r,

]J: -:T
'S

.'\

QUE TO TERRORIST EVENTS

is under

tofing with no restriction unless fever appears.
Quarantine measures requiring confinement are

,

imposed when fevet is detected and remain in effect
until the person is determined no longer infectious.
Salmonella can be transmitted by an1'one shedding the
bacteria in stool. Most people with salmonellosis are
advised to use proper hygiene measures to interrupt
fecal-oral transmission Because the intemctions of small
children increase fecal-oral transmission risks, children
may be excluded ftom daycare settings. Inpatients are
subject to entefic precautions to recluce tlansmission

risks

in

institutions

with many I'ulnerable

Because hygiene meastres ate often

.

patients.

not followed, food

serice, childcare, and healthcare workers with salmonellosis may be excluded from working in food service or
with )'ormg children or l-ul-nerable patients Lrntil two consecutive stool samples collected 24 hours apart test negative for salmonella.
If a bioterrorist or natural outbreak of severe, febrile respiratory disease is slrspected, but no source has been
identified, any person with fever and lower respiratory
tract disease is suspected as a source of exposure until
more information is obtained. Hospital emergency
clepartments are required to set up isolation care sites
and conduct any such patient directly to those sites for
evaluation. Those requiring admission are isolated

with fespiratory

precautions. Those

not requiring

admission are ordered into home con-finement. All personnel in the chain caring for these patients are using

personal protection equipment and are monitored on
each shift for fever. Visitors and other staff at healthcare facilities are required to have their temperatures

taken prior to admittance

to the facility to

protect

patients and staff.

In a large-scale event, or when travel is interrlrpted
(e.g., an airplane exposure) or people are dislocated
(e.g., a flood), quarantine measlrres must include providing alternate shelter for people in quarantine. Shelter
provisions mllst provide a means to segregate infectious
persons under conditions of isolation as required. In

planning for a response to a smallpox bioterrorism
attack, many commtmities considered what facilities
would be needed to house those being monitored and
those being isolated and treated. Recent outbreaks of
SARS and monkey pox have demonstrated the need to
protect healthcare facilities and healthcare workers and
the importance of qLlarantine rleasllres that allowed
eady detection of second- and later-generation cases.
We have effective vaccines for some potential agents of
bioterrorism and for many epidemic infections. Some vaccines are effective after initial exposure , either preventing

or modi$/ing the disease and hfluencilrg the potential for
contagion. In the case of smallpox, for example, intensive
efforts to identify and vaccinate all contacts were the control measures that led to eradication. If a vaccine is available, persons or animals exposed but withollt active
disease should be immunized. Other control measufes,

.

such as fever watch. exclusion from school or work,
and/ot periodic examinations mLrst continlre until a vaccine take is evident or a full incubation period has passed
(Box 68-2).
Prophylactic treatment is used therapeutically to prevent the appearance of disease in a person or to modify
its course. Prophylactic treatment may be effective in
controlling the spread of infectious disease by preventing
individuals from becoming inf'ectious. If exposed persons
receive prophylactic tfeatment, the quarantine measures
should be modified to address any potential for transmitting infection without manifesting signs and symptoms.
Surveillance may be directed to determining completion
of the prescribed prophylaxis and reinstitution of controls if compliance is incomplete (Box 68-3).
Travel in airplanes, ships, trains, and bttses where an
infectious agent is thought to have been released or
where a person with an infectious disease is identified
presents special considerations. In the initial investigation
period, groups of people thought to have been exposed
to an infectious agent with a short incubation period may
be detained for examination.The ptrpose of the quarantine is to determine whether any others are infected and
to initiate surveillance of exposed persons. Attention
should be directed toward making a decision about the
index case as quickly as possible while the necessary
examination of all others is taking place under infection
control precautions, reducing both the risk of ftirther
exposlrre among the passengers and the risk of exposing
other poplrlations.The responsible jurisdiction may have

Unimmunized childre n exposed to measles are
excluded frorn school until one ftill incubation period
after the last case. Children who accept immunization
with live virus vaccine within 72 hours of exposure or
with immune globulin within 6 days of exposure may
retlrrn to school. Children immunized outside these
timeframes are excluded from school until a full incubation period from the last exposure of that child has

.

with household and face-teface contact to
pneumonic plague and those exposed through a terrorist act should receive prophylactic antibiotics as
quickly as possible and be placed under sun-eillance for
7 clays. If unprotected exposure continues. proph'rlaxrs
may need to be extended.Thosc who refuse or cannot
receive prophylactic antibiotics must be placed in strict
isolation and monitored closely for 7 days.
Persons with tuberculosis may be required to remain
isolated until antibiotics have effectively sterilized the
sputum, at which time isolation ceases, but directh'
obserwed therapy continues for the fulI course of tre atPersons

ment.

responsibility for housing, feeding, and treating persons
so detained.Although these are often international quarantines conducted by the U.S. government, not all such
instances involve international travel (Box 68-4).
In an unfolding epidemic or outbreak, whether natLrral
or manmade, control of movements of populations is
challenging. Restricting the movements of large numbers
of persons may quickly defuse an outbreak. However,
confining people who will soon become infectious with
others who have not yet been infected may increase the

for contagion. A rapid response may
encoLlfage compliance with measures to pfovide largescale prophylaxis and redlrce panic if it is perceived as
equitable ancl reasonable.The same action may interfere
with compliance and increase panic if it is perceived as
opportLlnities

inequitable or poody understood. Priorities must be set
based on local laws and conditions, the infectious agent
and modes of transmission, and national and interna-

tional regulations.
Trust is a vital commodity. If the required restrictions
are short term and involve options for treatment and/or
immunization, then voluntary compliance is significant.
During the 2003 SARS outbreak inToronto, Canada, only
27 written quarantine orders were required.l Even in the
face of the unknown, compliance with measures perceived as reasonable can be high.As a situation drags on
issues become more complex, and maintaining compliance with complex regimens of disease control is more

difficult.

passed.

Persons exposed to smallpox without fever or exanthe-

mata may be vaccinated and continue normal activity
while being monitored until a vaccine "take" is ensured
(discharge from quarantine) or uttil feyer andlor skin
lesions appear (isolation required).
Immunized domestic and fatm animals exposed to
rabies are revaccinated and confined fof obsefvation if
owners are willing and able to restrict the animal's contact with other animals and humans until an incubation
period has expired, Unimmunized pets have to be quarantined in a controlled facility for 10 days, obserwecl for
onset of illness, and if well, vaccinated before being
released from quatantine,

PROTECTING COMMUNITY ASSETS
Critical issues need to be addressed to protect r ital cotrr-

muniry assets. Key assets among these are healthcare
institutions, schools, businesses, and agricultr,rre and food
production.

Healthcare Assets
Infected, exposed, and unaffected persons mingle in
healthcare settings. In addition to promoting strict isolation of infectious persons and the adoption of stringent
CHEMICAL, BIOLOGIC, AND NUCLEAR QUARANTINE 455

A child on a long airplane trlp may develop symptoms suspicious of measles. Data must be collectecl on the immunizatiot-l
starus and current health status of all travelers. Data on the seating arrangements and movemeLts about the plane of the
child and other occupants are useful. Immunization can be provided to any unimmunizecl person. If immunization is unavailable or refused, cletailed contact information for the next 3 weeks for any susceptible p.ir,rn is collectecl, as is precar.rtionary information.
In a more complex scenario, the diagnosis of measles is made after the clebarkation and aidine manifests must be usecl to

find and notify fellow passengers.
Travelers with sLrspected sARs proYide fecent examples. Temperature screening at embarkation and debarkation of travelers from areas with reported cases provide an opportunity to detect cases befote passengers are dispersed to marry clestinations The quarantine officers need data to decide whether to detain
porr.nge.s if there is a suspected case. Data are
collected on the body temperature, the current health status, the seating"ny
arrangements, and movemenis about the plane of
all travelers. Detailed travel plans and contact information for all nonfebrile travelers for the next 10 days are obtained in some
instances. Befirre release from quarantine, travelers receive "fever watch" instr-Lrctions and clirections to report to medical care
iffever develops.

infection control measufes in emergency departments
and hospitals, quarantine measlrres may include cohorting of patients and healthcare workers among institutions to reduce the introduction of infection into all
institutions. Hygiene and barrier protection for staff,
patients, and yisitofs should be considered. If the numbers of infectious patients overwhelm the isolation
capacity of hospitals, setting up separate temporary facilities to care for infected persons may be used in outbreak control.
Measures to protect physician offices and clinics are
very important. Hygiene (e.g., handwashing, equipment
disinfection), barrier protection (e.g., gloves ancl masks),
and isolation spaces (e.g., separate fooms or entfances)
can increase safety in the office setting. Some examples
of other important protective measufes include the following:

.
.
.
.
.

Telephone screening
Home visiting
Redirecting symptomatic patients to special facilities
Reducing waiting times in communal areas
Isolating symptomatic patients from other patients

Long-term care facilities serving the vulnerable and
frail may be required to reduce movement in ancl out,
limiting or prohibiting visitors, or monitoring the
health of staff and visitors.'W'here feasible, long-term
care and childcare facilities should immunize new
admissions.

In a crisis, many parents cleclare that their first action
n-ill be to collect their children from school. Schools
mav be needed as space to provicle mass distribution
ot prophylaxis or shelter for persons displaced by
rhe outbreak or related events. On the other hand,
:chools provide a structured environment for chilJ:rn $-here they can be monitored for early signs of
:: e c:ion and receive directly observed prophylaxis.
-. .. c're and alternative childcare arrangements pfes: - ::r- :ame infection control issues as any congfe_i---'aG

rr: --:

::,\IQUETOTERROR|ST

Travel
The travel of infected persons may be governed by
international regulations. In the event of a bioterrorism
event or a large outbreak, instfuctions to exposed persons to postpone travel, to fepoft to surveillance
authorities, or to undergo directly observed prophylaxis or therapy may provide effective quarantine.Travel
restrictions of this fype may interrupt travel in mid-journey, creating a necessity for safe shelter and medical
supervision. Private vehicle travel from an affected to
an nnaffected area by potentially infected persons is
more difficult to control. If civil authorities are busy
with law enforcement investigations and emergency
response actions, the work of enforcing a quarantine of
individual travelers may be left for the destination jurisdiction.

Mass Gatherings

Schools

:

School events may involve only the children in a single
school, and decisions on cancellation can be based on
the health status of children in the school. Other events
involve multiple schools, and decisions should be made
on the basis of the health conditions in the wider community. Ve tend to be more ready to restrict schoolrelated events than other mass gatherings, but the same
considerations should apply to any mass gathering
involving children.

EVENTS

Organized mass gatherings such as concefts, movies, and
athletic events may be canceled based on the health conditions in the community. Conditions to be considered are
the infectious agent and expected transmission routes, the
number of exposed persons in the community and the
level of response to infection contfol measllfes.
Mass prophylactic tfeatment or immunization clinics
present special cases of mass gatherings, where careful
attention to identifying and promptly isolating infectious
persons is vital. All mass clinics must be designed to

reduce the risk

of

contagion, identif,.ing potentially

infectious persons and isolating them at the eadiest possible time.

Business
During the

PITFALLS

SARS outbreaks in 2OO3, some businesses
were closed because of infected workers failing to follow

quarantine reqtfrements.

A larger number of workers

were quafantined and kept from the workplace. In some
cases, governments made special arrangements for
compensation of those unable to work because of quar-

l

l
I

antine requirements.3 The potential for airborne transmission of the. virus led to more stringent control
measlrres than would be used if closer contact were
required for transmission. Fear of contagion among
coworkers may force closures even when exposed persons have followed quarantine instructions.
Individual businesses may be subject to quarantine
because of other sources of infection.Iflarehouses, shipping businesses, and post offices may require quarantine
because of contaminated goods. More difficult decisions
involve marketplaces where vital goods are procured. In
the 2003 SARS outbreak in Singapore, the government
closed an entire marketplace because an infected person
failed to obey the quarantine order.3 Vrith airborne infections, tfansmission can occur in the supermarket or the
mall. In general, emphasis on the control of the movements of infected persons may be more effective than
closing the marketplace.

Agriculture and Food Production
A number of the important epidemic and bioterrorism
agents can compromise food production even without
directly affecting humans.Agricultural and food production may be curtailed because of infected or contaminated animals or plants. Animals exposed to infected

animals pfesent major quarantine problems. Issues
include protection of other animals from direct exposufe, prevention of contamination of the environment,
protection of agricultural and food industry workers,
and protection of the food supply. When domestic animals are involved, agricultural and public health authorities are consulted. Depending on the pathogen, the
animals in a herd may be quarantined or destroyed.
While decisions are pending, healthy animals need to be
segregated from diseased animals. No movement in or
out of an exposed herd can be allowed. Movements of
people, equipment, vehicles, and other fomites must be
controlled.

Destruction of animals can create additional hazards.
Worker protection afld carcass disposal methods must be
designed to minimize exposure to the agent and prevent
environmental contamination. Substantial investigation
is needed to determine the breadth of quarantine by
geography and species.Transport equipment and downstream food products may also be subject to quarantine.

Goods contaminated

with transmissible biologic

egents must be decontaminated or destroyed.While deci-

sions are made about the actual contamination, quaranrine measures to pfevent access to of movement of the
goods must include protection from human, animal, and
environmental exposures, depending on the agent
rnvolved. All equipment used must be tracked in the
er ent that destruction or decontamination is required.

Balancing Civil Liberty with Quarantine
Quarantine and isolation restdct our civil liberties. In
most healthcare settings, voluntan' cooperation is sufficient, particulady when a patient is benefiting from treat-

ment and shares in the effort to protect others from
illness.In keeping with civil rights, the principle of "least
restrictive measures" to protect the public is used, but
the threat of law enforcement undedies these measures.
In the 1980s, theAIDS epidemic occasioned much discussion of the use of quarantine. Procedural changes
were made in statutes in many jurisdictions to establish
legal process to protect liberties. In the 1990s, concerns

about confidentiality and privacy were prominent.
placing real and perceived barriers in the way of reponing infectious disease and communicating about contacts to infectious disease. In the first decade of the
twenty-first century, concern has turned to recognizing
and containing terrorism.The law reflects these competing concerns and continues to change.

Advance planning for quarantine and isolation measin various situations will help, but the decisions
about a specific event are made with limited information
under significant pressure.'We must initiate action based
on a high degree of suspicion and then narrow the
response action as data improves..W'ith the media leaning
in and the lawyers poised,we still must use the most sensitive indicators available, risking false positives initially.
In these circumstances, attention to equity and form is
vital. Record-keeping and consistent reevaluation of circumstances, knowledge, and decisions are essential.

ures

Obtaining Compliance
"Quarantine is a preventive measure and not a punishment"4 is an important reminder.The goal of the effort is
to prevent the spread of disease and minimize terror and

civil disruption. Good information repeated often is an
essential component of the disease control effort. So is
the appeal to duty, to concern for the community, and to
self-preservation. Issues of compensation for lost wages,
care for family members, and similar concerns of persons
subject to quarantine cannot be ignored if we are to be
successful in meeting the goal. Especially under the pressure of terrorism and demands for action, it is easy to
move to coercive measufes when appeals to finer
instincts would gain much compliance.This can be selfdefeating because people fearing confinement go underground and spread disease because they have taken
none of the desired prevention measures.

Attention Fatigue
Healthcare professionals are notorious for inattention to
infection control. Constant vigilance is necessarl. to maintain quarantine, isolation, and infection control measures
throughout an epidemic. Initial disbeLie{ even if scientifically justified, can lead to a low index of suspicion. Even
when an attack has occurred, attention to infection con-

trol wanders. Aiter the first

cases

of deliberate anthmx
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