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Abstract
Quarantine is a word that elicits fear among many. However, it is also a long-utilized and
important policy tool for controlling the spread of infectious diseases. This thesis considers the
role of quarantine for influenza outbreaks during the twenty-first century. I thematically review
scientific literature on the ethical, social and political, and economic issues that have arisen from
or have the potential to arise from quarantines for influenza.
After identifying these issues, I make policy recommendations targeted at mitigating them.
I then compare these with the World Health Organization’s (WHO) Influenza Preparedness and
Response Guidance to determine where our recommendations overlap and diverge. I propose a set
of five additional recommendations to the WHO Guidance for governments considering
implementing quarantines for influenza: develop of a body of experts and stakeholders for
policymaking, use least-restrictive policy measures first, establish a duty to treat and its limits,
determine who will be prioritized during cases of scarcity, and establish support and compensation
mechanisms for quarantined individuals.
My research contributes to the discourse around quarantine for influenza by identifying a
broad scope of consequences of quarantine for influenza. It also contributes to the existing
literature on quarantine design for influenza by proposing policies targeted at addressing the issues
I identify. While this research is a start, there is still a great need for further research to prepare for
and learn from influenza outbreaks. My recommendations fit well alongside existing influenza
pandemic preparedness plans such as the WHO’s Pandemic Influenza Preparedness and Response
Guidance during an influenza outbreak to develop robust disease control policy for influenza
outbreaks.
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Introduction
In times of infectious disease outbreaks, fear can supersede logic in decision-making. The
consequences of fear-based decision-making can be more devastating than the disease itself by
creating inequities in treatment or exacerbating existing problems in society (Edelson, 2003).
Policymakers can also face massive backlash for policies that are poorly planned, non-transparent
or violate rights. Governments should be proactive in planning their response to infectious disease
outbreaks whenever possible. They should also determine the interventions that they will use
before the outbreak of the disease, especially when an effective vaccine is not available, as
capacity-building takes time. In a globalized society, acting quickly and deliberately at the onset
of an outbreak can mean the difference between a pandemic and a localized outbreak. Prior
planning and coordination for outbreak response can help facilitate this process and halt disease
spread.
Quarantine is an infectious disease control strategy that has enjoyed considerable infamy.
Much uncertainty and sensationalism surround quarantine. A poorly-implemented quarantine can
have disastrous effects, but that does not disqualify quarantine as a modern health policy tool.
Swift implementation of quarantine, along with a series of accompanying policies, was
instrumental in halting the 2003 Severe Acute Respiratory Syndrome outbreak in Europe (Gensini
et. al., 2004). Many factors can influence a quarantine’s success or failure, from the disease it is
intended to control down to the details of its implementation.
This thesis provides policy recommendations on quarantine for a specific illness, influenza.
Narrowing my research to one disease allows me to draw conclusions dependent upon the policies
themselves, and not upon the biology of the disease in question. Some diseases are more naturally
suited for quarantine than others, so what is recommendable for one illness may not be for another.
I choose to focus on influenza because of its continuous presence as a seasonal illness as well as
its potential to become pandemic. Additionally, as the 2014-2015 flu vaccine made clear, there is
not yet a highly effective pharmaceutical intervention to prevent the spread of influenza (CDC,
2016a). Because of this, it is important to consider non-pharmaceutical measures in planning for
both seasonal and pandemic influenza. In doing so, it is important to evaluate the potential issues
that can arise from such policies, especially quarantine.
This thesis examines literature on quarantine for influenza in the twenty-first century to
determine what ethical, social and political, and economic issues have arisen. I summarize the
issues that I identify, focusing on common themes. In doing so, I also provide recommendations
as to how these issues can be avoided should governments choose to implement a quarantine for
influenza. I compare these recommendations with the World Health Organization’s Pandemic
Influenza Preparedness and Response Guidance details methods for controlling pandemic
influenza spread, including quarantine.
While Leeb et al. (2010) also created a template for evaluating social distancing measures
and pandemic influenza preparedness, little scholarly attention has been paid to quarantine
specifically for influenza. Additionally, there is a dearth of literature holistically evaluating the
issues stemming from quarantine. Identifying these issues allows guidance to be created that most
directly improves the quality of policy and avoids potentially catastrophic consequences. The
issues identified and actions recommended in this thesis are intended to be used as supplemental
direction to the WHO Guidance and Leeb et al.’s (2010) evaluation framework for governments
considering aiming to develop a successful quarantine for pandemic and seasonal influenza.
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Part I: Background
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Chapter 1: The “Flu”
“I can’t, I’m home sick with the flu.” A common excuse for missed work in the winter
months, “flu” has become a universal term to describe any seasonal contagious illness that is more
severe than the common cold (Mayo Clinic Staff, n.d.). The flu can refer to anything from a 24hour stomach bug to a severe cough or sore throat. In reality, the term flu is short influenza, a very
specific disease that seasonally rotates through populations during winter months (Centers for
Disease Control and Prevention, 2015). The flu is a respiratory illness, the symptoms of which
vary based on the strain of the flu and the health of the host it infects (ibid). Groups at higher risk
of contracting influenza or exhibiting more severe symptoms are children, the elderly, residents of
nursing homes, pregnant women, individuals with chronic illnesses or weakened immune systems,
and obese people (Mayo Clinic Staff, n.d.).
There are three types of influenza virus: A, B and C. Only types A and B are serious enough
to cause seasonal flu epidemics, as type C only causes mild symptoms (Centers for Disease Control
and Prevention, 2014d). Influenza A is a zoonotic disease, meaning that it can be transmitted
between humans and other animals (Centers for Disease Control and Prevention, 2014c). While
poultry birds and pigs are the main sources of influenza A outbreaks, other animals such as bats
are susceptible to certain strains of influenza A (ibid). Pandemic names like “bird flu” and “swine
flu” refer to the species in which the specific outbreak began before humans were infected.
However, because these animals are vulnerable to multiple strains influenza A, categorizing an
outbreak based on its original host species is not effective (ibid). This analysis focuses on outbreaks
of influenza A because they are the most serious and pose the greatest threat globally due to their
propensity to become pandemic.
Scientists use the surface proteins on the influenza virus, hemagglutinin and
neuraminidase, to refer to specific strains of flu (Centers for Disease Control and Prevention,
2014d). Surface proteins are important in immunology because they are the method through which
viruses first make contact with an organism’s cells (Broverman, 2016b). Surface proteins from the
virus bind to specific receptors on the organisms’ cells (ibid). In the case of the influenza virus,
these receptors are only found on epithelial cells, which make up the lining of the respiratory
system (ibid). This is why the influenza virus primary results in respiratory symptoms (ibid).
Once a virus’ and cell’s surface proteins have bound, the contents of the virus may enter
the cell (ibid). The virus then takes over the cell by using its own genetic material to manufacture
more virus materials (ibid). Eventually the infected cell dies, at which point new copies of the
influenza virus are released into the host’s body (ibid). Those viruses go on to infect other cells,
spreading the disease within the infected individual. As those cells die, the lining of the respiratory
tract becomes irritated (ibid). This leads people to cough, which releases some of the virus into the
air around them via droplets (Mayo Clinic Staff, n.d.). People around the infected individuals then
inhale or touch the droplets and introduce the virus to their system (ibid).
In addition to being a means of infection for viruses, surface proteins also serve as name
tags for the human immune system to identify foreign entities (Broverman, 2016a). In most healthy
individuals, the immune system recognizes their own cells by their surface proteins and allows
them to continue to function within the human body (ibid). If the immune system comes upon
something it does not recognize, it activates the body’s immune response. This multi-pronged
response both destroys the foreign object and creates antibodies to the foreign cell’s surface
proteins (ibid). These antibodies attach to the surface proteins of the virus or bacteria, serving as a
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flag for the immune system to destroy these specific cells, and stay in the human body forever
(ibid). If the same virus infects the host again, the antibodies will immediately identify the cell and
flag it for destruction, resulting in the individual not contracting the illness (ibid). This is called
immunity.
Vaccines serve as a way to introduce killed or weakened forms of a virus into the body in
order for the immune system to develop antibodies to that virus’ surface proteins (CDC, 2013).
Because the virus is killed or severely weakened, it cannot take over the individual’s body and
cause the illness. If the host is ever exposed to the virus, it will not develop the illness because it
will already have antibodies to the disease (ibid). These antibodies will tag the virus and cells it
infects for destruction before it can infect enough cells to cause symptoms (ibid).
A flu virus’ surface proteins are highly important in the body’s immune response. There
are many subtypes of influenza A surface proteins; 18 hemagglutinin subtypes and 11
neuraminidase subtypes have been discovered to date (Centers for Disease Control and Prevention,
2014d). Scientists categorize influenza A strains by the order in which each surface protein subtype
was discovered (Centers for Disease Control and Prevention, 2014c). H1N1 therefore refers to an
influenza A subtype with the first hemagglutinin and neuraminidase to be discovered. Because
there are so many different subtypes of surface proteins, a person can be immune to one strain of
influenza A but not another. Seasonal flu vaccines are recommended because different strains
circulate each year, so exposure to prior influenza A viruses does not mean an individual has
developed antibodies to current or future strains (ibid).
New strains of influenza A virus can emerge two different ways: antigenic shift and
antigenic drift (Centers for Disease Control and Prevention, 2014b). Antigenic drift is slow and
occurs as small mutations in genes cause changes in the virus (ibid). Generally, it takes a long time
for a new, unrecognizable strain of the flu to emerge via antigenic drift because the changes that
occur are so small (ibid). Antigenic shift is much more rapid. It occurs when a new surface protein
appears in a strain of the flu that can infect humans. Antigenic shift can also occur when a
significant manipulation in the genes of a virus that can infect humans occurs (ibid).
Antigenic shift occurs in animals that are infected with multiple different strains of the flu.
These strains can then combine to form a new strain of the flu with surface proteins that have not
yet been introduced to humans (Centers for Disease Control and Prevention, 2014c). This most
frequently occurs in pigs, as they are susceptible to avian, swine and human influenza viruses, but
it can also occur in other animals (ibid). If an animal is infected with both a human strain of
influenza A as well as a swine and/or avian strain, the genes of those viruses could reassort. This
could create a strain of the flu that is both infectious to humans and has a hemagglutinin and/or
neuraminidase surface protein that has not yet been introduced to the human population (ibid). In
this case, no humans will have developed immunity to that surface protein, so all will be
susceptible to infection (ibid). If that virus is introduced to the human population, it can easily
cause pandemics if it is contagious and symptom-causing (ibid). An outbreak is declared pandemic
when it is not confined to one continent, but global (Flu.gov, n.d.). Viruses causing pandemic flu
are most often the result of antigenic shift, because humans have not developed immunity to the
new surface protein yet (ibid).
While pandemic influenza can cause incredible amounts of damage, seasonal outbreaks of
the flu are also a threat to public health. Both seasonal and pandemic influenza can result in serious
symptoms, as well as death (Centers for Disease Control and Prevention, 2015). Certain risk
groups are more vulnerable to infection and severe symptoms of the flu, and thus protective
measures need to be taken for those groups (ibid). While vaccination can reduce the likelihood of

7

being infected by the flu, an individual only becomes immune to the specific strains of influenza
for which they are vaccinated. In order to make a flu vaccine for a given year, researchers predict
the most likely seasonal flu strains to circulate during that flu season (ibid). However, these
researchers are not always correct, so flu vaccines often vary in their effectiveness.
Because of the lack of a fully effective vaccine as well as the potential severity of influenza
outbreak, additional non-pharmaceutical interventions have been proposed and undertaken during
influenza outbreaks. Such strategies vary in strength from increased sanitation measures to
isolation of symptomatic individuals and quarantine their close contacts, who could be infected. It
is important to prepare for any complications that can arrive before flu season begins, so that
response measures can be created ahead of time. If not, valuable time is lost to developing and
testing policies, during which time the disease continues to spread. In cases of pandemic flu, this
can have international consequences, as strains that result in pandemics are often especially
virulent (Flu.gov, n.d.).
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Chapter 2: Quarantena
Quarantine. A lot of misunderstanding, sensationalism and fear surround the term (Cunha,
2014). To many, it is on par with imprisonment. In reality, quarantine is a well-recognized health
policy tool that has existed for millennia to prevent infectious disease spread. In fact, quarantine
existed for centuries before viruses and bacteria were first identified and before germ theory was
developed by scientists (“Germ Theory,” n.d.). References to quarantine-like policy have been
found in texts dating as far back as the Old Testament, in which isolation was mandated for
individuals with leprosy (Mackowiak & Sehdev, 2002).
Quarantine is part of a number of larger public health policies called social distancing
measures (Davey et al., 2008). These measures involve the restriction of movement of individuals,
by closing schools or restricting large gatherings, during infectious disease outbreaks to lower the
likelihood of exposure to the condition (ibid). Quarantine is a much more restrictive policy than
classic social distancing; it is the “compulsory physical separation (including restriction of
movement) of groups of healthy individuals who have been potentially exposed to a contagious
disease” (Gensini et al., 2004, p. 258). Individuals are kept under quarantine until the threat of
infection passes, generally the duration of the incubation period (Page, 2006). In other words, an
individual only needs to come in contact with an infected person in order to be quarantined, not
exhibit symptoms.
In contrast, the separation of individuals symptomatic of an infectious disease from the rest
of society is referred to as isolation (CDC, 2016b). Many people confuse quarantine with isolation.
In practice, quarantine is a much more restrictive practice because it limits the freedom of
movement of all individuals that could be infected with a contagious illness, whereas isolation
only limits the freedom of movement of those that are infected with a contagious illness. The most
restrictive form of quarantine is the cordon sanitaire, which uses physical barriers to isolate an
area under quarantine from the rest of society (Cunha, 2014). Historically, governments have not
provided individuals in areas subject to cordon sanitaires with the necessary food, sanitation and
treatment supplies, leaving them to fend for themselves until the outbreak ended (McNeil, 2014).
While quarantines were the norm for much of history, they became less common in the twentieth
century, when governments cast them aside in favor of less intrusive and less controversial
measures to prevent infectious disease spread (ibid).
A History of Quarantine
The term quarantine originated from the Italian word quarantena, which referred to the
fourteenth-century Italian policy in the city of Reggio wherein ships travelling from nations with
the plague had to spend forty (quaranta) days in port before they were allowed to enter the city
(Conti, 2008). Governments imposed quarantines so that any plague-infected individuals aboard
the ship would no longer be infectious upon their arrival to the city (ibid). The policy quickly
caught on in other Mediterranean trade hubs such as Ragusa, where travelers from countries with
the plague were required to stay in a location outside of the city for thirty days (Mackowiak &
Sehdev, 2002). The governments of Marseilles, Genoa, Pisa and Venice implemented similar
policies in the following century (ibid). Additionally, Venice implemented a quarantine station on
a nearby island, which soon became a popular practice in other port cities as well (Gensini et. al,
2004).
Quarantine continued to be a major tool used to prevent disease spread in Europe for
centuries after its inception, but it was not discussed on an international level until the nineteenth
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century at the First International Sanitary Conference and the Rome Conference (Gensini et. al,
2004). In the twentieth century, the major means for preventing the spread of tuberculosis were
isolation and quarantine (ibid). Additionally, the 1918 influenza pandemic emphasized the need of
quarantine and isolation measures in order to prevent disease spread in a time where the world was
already ravaged by war (Tognotti, 2013). During this time, quarantine placed into the hands of
medical systems, and international policies for quarantinable diseases were established (Gensini
et. al, 2004). Cuba also implemented an isolation program for HIV in the 1980s, which achieved
a large reduction in HIV incidence, while also drawing human rights criticism from across the
globe (Hoffman, 2004).
Quarantine in the United States
Quarantine and isolation did not become popular as policies in the United States until long
after their inception (CDC, 2014d). States tried and failed to implement quarantine policies for
some time. The federal government did not get involved in quarantine policymaking until the end
of the nineteenth century, when Congress was forced to take action as the result of a series of
yellow fever outbreaks and importation of cholera from Europe (ibid). Originally in the states’
hands, quarantine was transferred to the federal government in 1921 in order to ensure equal policy
across states and maximum effectiveness (ibid). The Public Health Service Act in 1944 defined
the federal government’s responsibility to prevent infectious disease spread and authority to
implement quarantine, further strengthening national quarantine authority (ibid).
Today, national quarantine is the responsibility of the Centers for Disease Control and
Prevention (CDC), headquartered in Atlanta (CDC, 2014d). There are eighteen quarantine
locations placed strategically at areas of international entry into the country such as ports, major
airports and large cities (ibid). Despite the CDC’s control of quarantine policy, the President
dictates which diseases are subject to quarantine (ibid). Currently, quarantinable diseases in the
United States are “Cholera; Diphtheria; infectious Tuberculosis; Plague; Smallpox; Yellow Fever;
and Viral Hemorrhagic Fevers” as well as SARS (Exec. Order No. 13295, 2003, p. 1). If an
infectious disease is not on this list, it is not federal policy to quarantine for that disease. However,
that does not mean that this disease is any less severe or infectious than those on the list (CDC,
2014d). Currently, influenza is not a quarantinable disease in the United States, but it can be highly
infectious and result in severe symptoms and death (CDC, 2015).
Quarantine Across the Globe Today
Quarantine fell out of favor in the twentieth century due to human rights concerns, in
addition to the increased use of vaccines (Tognotti, 2013). However, it has enjoyed a resurgence
in popularity in the past twenty years, especially following the emergence of SARS, for which
there is no effective pharmaceutical intervention to prevent spread (ibid). International monitoring
and regulatory measures were proposed for the continent of Europe, and nations across the globe
instituted universal ten-day quarantines for individuals suspected of being infected with SARS
(Gensini et. al, 2004). The use of quarantine alongside other interventions allowed for the outbreak
to be contained rapidly in Europe (Tognotti, 2013). Quarantine was not as successful for SARS in
other locations (Lloyd-Smith et. al, 2003). Most recently, a poorly-implemented cordon sanitaire
in the working-class neighborhood of West Point in the city of Monrovia, Liberia, created civil
unrest that lead to international backlash against the Liberian government (McNeil, 2014).
Public health professionals agree that quarantine is not a one-size-fits-all method for
controlling infectious disease spread (Gensini et. al, 2004). Epidemics ought to be evaluated on a
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case-by-case basis to determine the best tools available to address them, including pharmaceutical
interventions and less invasive non-pharmaceutical interventions (Tognotti, 2013). In a world
becoming ever more vulnerable to infectious disease due to globalization, quarantine must be
considered carefully as to avoid exacerbating existing inequalities and violating individual rights
(ibid). However, when well-implemented in conjunction with other measures of monitoring and
controlling disease spread, quarantine has been shown to be effective (ibid).
Modern Quarantines for Influenza
Every quarantine looks different, based on the culture in which it is implemented, the
severity of the disease it is employed to control, and the quarantine policy details. Below are
examples of successful H1N1 quarantines in two diverse settings implemented by different types
of organizations.
During the 2009 H1N1 pandemic, a Japanese car factory implemented its own quarantine
policy for its employees (Miyaki et al., 2011). Workers were asked to stay home for five days if
their family members developed influenza-like symptoms (ibid). 317 of the 6,634 employees of
the factory stayed home for some period of time during this policy (ibid). A comparison with a
similar factory that did not implement such a policy revealed that this quarantine was effective in
lowering the infection rate of workers (Miyaki et al., 2011). However, in the factory that
implemented the quarantine policy, workers that stayed home were more likely to be infected with
influenza than their counterparts (ibid). While no workers in this case refused to follow the
quarantine order (ibid), the increased probability of infection for compliers could threaten
compliance in other implementations of quarantine.
A larger-scale quarantine for H1N1 was implemented in Singapore (Tay et al., 2009). All
hospital visitors were screened for flu-like symptoms and tested if symptoms were found (ibid).
Cases that tested positive were isolated (ibid). The close contacts of infected individuals were
traced and served with a mandatory quarantine order, the majority of which were carried out in
their own homes (ibid). Quarantined individuals were provided with prophylaxis and treatment
measures, and hospitalized if they contracted the flu (ibid). Hospital workers that could come in
contact with H1N1-infected individuals were provided with the necessary equipment (ibid). The
government of Singapore also implemented large-scale public health education campaigns as well
as school closings during this time (ibid).
These examples occurred during the same outbreak of influenza, yet differ greatly in their
implementation. The diversity between these two examples illustrates the variety in quarantine
implementations, even for the same condition. While both of these used homes as quarantine
locations, that is not necessarily always the case. Governments may dedicate specific wards or
medical centers for quarantine during an outbreak (Lloyd-Smith et al., 2003). Many aspects of a
quarantine vary across settings, and there is no quarantine policy that rises above the rest. This
emphasizes the need to examine the issues that influenza quarantines can cause and to determine
how to mitigate these issues in order to inform better policy development.
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Chapter 3: Methods
This thesis creates tangible policy recommendations for quarantine for influenza. I base
these recommendations upon the economic, ethical, social and political issues that have occurred
as the result of recent implementations of quarantine. In order to determine the main issue themes
that arise from quarantines for influenza, I first needed a full picture. I conducted a systematic
review of existing peer-reviewed literature on quarantines for influenza during the 21st century.
Data Collection
To gather the literature I used PubMed, the United States’ National Library of Medicine’s
online database. I conducted four searches based on these terms: “quarantine” and “influenza” and
“ethical,” “quarantine” and “influenza” and “social,” “quarantine” and “influenza” and “political,”
and “quarantine” and “influenza” and “economic.”
I downloaded all of the articles generated by each search. I excluded sources on influenza
outbreaks occurring before 2000, as it is my goal to provide the most up-to-date recommendations.
Additionally, I excluded any sources for which I could not find English versions. After obtaining
these documents, I categorized them based on which issue type generated them.
If an article appeared for multiple searches, it was included in the most broad-ranging issue
subtype and analyzed therein. The broadest was ethical issues, as they exist across societies and
economies. Social/political issues were considered to be the next broadest category, and economic
the least. For example, if an article appeared under searches for economic and social, it was
included with social issues. If an article appeared for ethical and social, it was included with ethical
issues. The only exception was Braunack-Mayer et al. (2010), which I found applied much more
directly to social issues than ethical issues. As such, it was included in that group. (See Appendix
1 for article classification.) After reading each article, if influenza or quarantine appeared to be
tangential, I did not include the information gathered in my data tables. Additionally, if no issues
were brought up by the articles, their data was also not included in my tables. This was the case
for many of the simulations of effectiveness of quarantine.
My search for “quarantine” and “influenza” and “ethical” populated fourteen results. I
excluded three pieces that populated under my search criteria but did not directly deal with
influenza, quarantine, or did not fit the time period I specified. I also excluded one book that came
up in my criteria, as it is not a peer-reviewed article. One piece was included in my analysis on
social and political issues, as its content applied more directly there. I finished with nine articles
that I reviewed for my ethical section.
My search for “quarantine” and “influenza” and “political” only generated two articles, so
I included those articles with those generated by social issues, because the two are so closely
linked. In total, these searches populated fifty-seven resulting articles. Twenty-four of these were
excluded because they did not fit the search criteria, did not identify issues, or were unavailable in
English. This high number of excluded articles may be because they term “social” generated results
for articles containing the term “social distancing,” but didn’t actually identify any social issues
from quarantine. Additionally, four articles were excluded because they also appeared under the
search for ethical issues. This left me with twenty-nine articles that formed my data set for social
and political issues.
My search for “quarantine” and “influenza” and “economic” generated forty-nine articles,
twenty-six of which were deemed inapplicable because they either dealt with influenza quarantines
in animals, did not directly analyze with quarantine, or only discussed quarantines before the
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twenty-first century. Nine and three articles also populated for a search on social issues and on
ethical issues, respectively, and were analyzed in those sections. Thirteen articles were included
in my data set, however only ten identified issues, so only those ten are included in my analysis.
Data Analysis
For each article, I identified the issues the authors brought up and whether or not they were
issues with quarantine overall (general), issues that were observed during a specific
implementation (observed), or hypothetical issues generated by surveys or simulations
(hypothetical). If the authors provided specific recommendations to resolve an issue, they were
recorded with that issue. I separately collected overall recommendations by authors for influenza
outbreak response planning and quarantine. I entered all of my data into tables based on the type
of issue, with a separate table for overarching recommendations. I included information on the
location of the quarantine, as well as the specific strain that circulated during that outbreak, when
applicable.
Within each issue area, I identified similar issue themes, such as the duty to treat or
allocation of limited resources, by filling their rows with the same color. From there, I drew the
overall themes that appeared within each issue area. I used these lists to generate my final analysis
of the ethical, political and social, and economic issues that arise with quarantine for influenza.
Following my summary of the main problems in each area, I drew upon the recommendations of
authors for avoiding those specific problems. I considered these recommendations alongside
authors’ overall recommendations in creating my policy recommendations.
Drawing Conclusions
Using the authors’ recommendations when available, I created a list of recommendations
for avoiding the main ethical, political and social, and economic issues that arise during quarantine.
I cross-referenced these with the WHO Pandemic Preparedness and Response Guidance to
determine where our recommendations overlap and diverge. I also propose five additional policy
recommendations not included in the WHO Guidance. Based on this information, I concluded my
thesis by stating the contributions my research and recommendations make as supplemental to
existing guidance for governments seeking direction in implementing a quarantine for influenza.
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Part II: Results
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Chapter 4: Ethical Issues and Recommendations
In my research, a number of public health ethics principles come up as potential problems
with quarantine and as solutions to those issues. As Tracy et al. (2009) state, “[g]iven the current
threat posed by pandemic influenza, it is incumbent upon the public health community–including
ethicists and legal experts–to delineate both the limits to individual liberty and the obligations of
public health authorities in the context of an infectious disease outbreak” (p. 6). This section
examines ethical issues relating to those and other themes and make recommendations to address
them.
From the articles I review, I identify six major themes among ethical issues noted by
authors: the clash of individual liberty and public wellbeing, lack of compliance, prioritization of
scarce resources, vagueness around duty to treat, protection of marginalized and vulnerable groups,
and communication.
Individual Liberty vs. Public Wellbeing
The crux of the ethical issues stemming from quarantine lies at the intersection, or rather
collision, of individual liberties and the wellbeing of society. Policymakers and public health
professionals must ask themselves to what extent they are comfortable restricting an individual’s
freedom of motion and right to choose their own medical treatment in order to protect the public
from being infected. Cetron and Landwirth (2005) describe this as the clash between western
medicine and public health ideals, while Selgelid (2008) frames the issue as an individual’s
obligation to avoid infecting others and the public right to avoid being infected. Letts (2006)
adeptly notes that where these personal and community rights intersect will vary across cultures,
as each society places a different priority on individual liberty. This means that each society will
respond differently to a quarantine. Therefore, each nation must develop its own policy in the
context of its own cultural values on individual liberty and public health.
Authors provided a wide variety of suggestions to deal with this issue. In establishing
quarantine policy, each government should explicitly define where the intersection of community
and individual rights lies through the engagement of key stakeholders. Selgelid (2008) and
Devnani et al. (2011) recommend an evaluation of the benefits and risks of establishing a
quarantine, including an a priori assessment of its efficacy for influenza. They also promote the
use of the least restrictive effective option whenever possible, only relying on quarantine when
other measures fail to be effective. Devnani et al. (2011) additionally suggest the establishment of
safeguards for quarantined individuals. Selgelid (2008) also emphasizes the importance of
proportionality in pandemic disease response. Additionally, Selgelid (2008) and Cetron and
Landwirth (2005) address the necessity of engaging the public through emphasizing community
interest and raising public awareness of the need for compliance with a quarantine order. Based on
the precedence many authors place on the intersection of individual and community rights, it is
clear that governments need to be and more proactive in developing proportional, least-restrictive,
culturally-contextualized quarantine policies with the help of the public.
Compliance
A quarantine is only as good as its compliance. If individuals fail to comply with a
quarantine and are able to enter society and infect others, a quarantine will fail. However, the ideal
quarantine uses force only when individuals fail to voluntarily comply (Letts, 2006). Overly
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coercive or heavy-handed policies can drive individuals to hide their infection or exposure for fear
of being subject to quarantine (ibid). As such, Letts (2006) recommends erring on the side of less
coercive policies until those policies fail to motivate individuals to comply voluntarily. To
incentivize voluntary compliance, he also recommends creating solidarity and cooperation among
the public through the provision of adequate accountability and transparency measures.
In his evaluation of the Hong Kong quarantine for H5N1, Lam (2008) notices waning
compliance over time as individuals perceived their risk to diminish. As such, he recommends that
the government leverage on local incidents to show the public the dangers of not complying with
a quarantine. As shown by these authors, governments must include compliance-incentivizing
measures in their policy measures to ensure individuals voluntarily obey a quarantine order if it is
issued (Lam, 2008; Letts, 2006).
Allocation of Scarce Resources
Many authors mention the dilemma of allocating limited supplies, beds, and personnel
during an influenza outbreak. In that case, certain groups’ access to resource must be prioritized.
Governments must specify which groups receive priority in times of scarcity as well as the extent
of that priority (Selgelid, 2008). Both of these are difficult to determine. Ethically, the principles
of utility and equality conflict on this issue (Devnani et al., 2011). Utility argues that we prioritize
those who will contribute to society the most if they receive treatment. Equality contends that we
need to prioritize vulnerable populations, even if doing so will not provide the same benefit to
society as prioritizing more privileged groups (ibid).
The authors identified three major groups that ought to be prioritized: those most at risk of
infection, healthcare workers and emergency responders, and groups that are essential to the
functioning of the “fabric of society” (Devnani et al., 2011; Letts, 2006; Rosoff and DeCamp,
2010; Selgelid, 2008). This term refers to groups such as firefighters, police officers, and
politicians that must function during an influenza outbreak in order to preserve the fabric of society
(Letts, 2006). The specifics of these groups will vary across cultures, and must be determined
separately by each government via the engagement of key stakeholders (Devnani et al., 2011).
Additionally, it is important to consider which groups might be excluded. Resource
prioritization policies can exclude specific marginalized groups (i.e. illegal immigrants and
prisoners) who some feel have not earned their right to these resources (Rosoff and Decamp, 2010).
However, these marginalized should not be sentenced to bear the brunt of an outbreak as a result
of this opinion (ibid). Rosoff and DeCamp (2010) recommend the engagement of physicians in
determining how to include marginalized and vulnerable populations in pandemic planning.
Duty to Treat
Because of the “oaths taken by [healthcare workers], the privileges they enjoy, and the
special skills they possess,” they are expected to care for sick patients even if it places them at
risk of falling ill (Devnani et al., 2011, p. 238). This is commonly referred to as the “duty to treat”
(ibid). However, at some point it becomes detrimental to ask healthcare workers (HCWs) to place
themselves at risk of illness in order to do so. While the existence of a duty to treat is clear, the
extent to which that duty applies is nebulous. Differing ideas of where the duty to treat ends may
lead to some healthcare workers choosing to provide care while others do not, placing further
burden on an already overly stressed system. As Letts (2006) states, “[i]f some health professionals
refuse to work in a pandemic because of the perceived risk to themselves or their dependents, this
will significantly reduce the system’s ability to cope with a pandemic, especially as staff numbers

16

will already be reduced because of staff sickness or absenteeism” (p. 133). The issue of duty to
treat, as well as its limits, are clearly an important to consider when creating a quarantine policy.
It is paramount to engage key stakeholders and experts in developing a consensus around
the extent to which duty to treat applies (Devnani et al., 2011). Many nations lack a stakeholderdeveloped, clear framework regarding duty to treat in cases of influenza outbreaks (Torda, 2008).
Once a framework regarding duty to treat is established, it can easily be incorporated into the oaths
taken by health professionals. Each government will have to determine this limit, as perceived
obligation and duty to treat need to be culturally and contextually specific (Letts, 2006).
In a survey with Canadians HCWs, Ritvo (2010) noted that participants were more likely
to feel a duty to treat if they were provided with necessary protective measures and guaranteed
treatment should they become ill. This is the public health principle of reciprocity, that individuals
or groups that are put at heightened risk ought to be provided with extra support and protection to
prevent the undue distribution of burden as a result of that heightened risk. A number of authors
recommend that reciprocity and risk reduction strategies for HCWs be prioritized in policy
development (Ritvo, 2010; Devnani et al., 2011; Selgelid, 2008). Other recommendations
regarding duty to treat include: institutional collaboration (Torda, 2006), promotion of solidarity
among HCWs (Selgelid, 2008), risk/benefit analysis including assessment of treatment efficacy
(ibid), contextualizing obligation limits (Letts, 2006), and the establishment of a means for
recruiting and training surge capacity staff (ibid). The wide variety of policies identified to tackle
duty to treat in HCWs illustrates the need for such policies to exist, as well as the uncertainty
regarding how to best create these policies.
Marginalized and Vulnerable Groups
Disproportional burden due to quarantine is a common yet potentially devastating
consequence of quarantine. Consider the cordon sanitaire imposed on the working-class
neighborhood of West Point in Monrovia, Liberia during the Ebola outbreak in 2014. The country
and its Ministry of Health received heavy international criticism for failing to provide adequate
support to residents of the neighborhood, the majority of whom did not have sufficient supplies or
sanitation measures to survive a quarantine (McNeil, 2014).
Authors of the articles in this section note the potential for unequal burden distribution to
harm marginalized and vulnerable groups in society (Rosoff, 2011; Torda, 2006). In order to avoid
this, Rosoff (2011) recommends including physicians in working groups that create policies to
protect vulnerable groups. Cetron and Landwirth (2005) recommend the same – creating
safeguards prior to a quarantine to reduce potential for unfair burden distribution. As with any
public health measure, a risk-benefit analysis must be conducted before the implementation of a
quarantine. This analysis must not only ensure the net benefit exceeds the net risk, but also that
those that assume additional risk are also receiving additional benefits.
Communication
In the midst of a pandemic, it is easy for governments to forget to provide adequate
information to the public because the first priority is to curb disease spread. However,
communication is key in securing public trust and therefore compliance in a quarantine (Ritvo,
2010). It is also equally important for transparency and accountability should something go wrong.
In a survey of Australian HCWs, Ritvo (2010) identified the desire of health professionals to
receive adequate information from the government, and for the public to be provided with regular
updates regarding the pandemic and quarantine. During a quarantine in Hong Kong for H5N1,
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Lam (2008) noted a lack of effective communication from government and health entities with the
public. As a result of this observation, he recommends that governments provide timely, consistent
and accurate information to the public. This serves to gain their trust, which is key in quarantine.
Other Ethical Issues
The authors of these articles identified a number of other issues. In a simulation of
pandemic influenza spread, Torda (2006) noted potential problems in determining who to
quarantine, designation of specific isolation wards, designation of medical staff responsible,
psychological repercussions of quarantine, and privacy and confidentiality. Ritvo (2010) also
identified a lack of internal risk-reduction strategies, the clash between saving lives nationally
versus internationally, governmental power to suspend rights, the need to provide basic and
support services during and after a quarantine, and the identification of a predominant goal in
quarantine (i.e. minimizing morbidity or mortality, or protecting vulnerable groups). Lastly, in a
survey of Canadians, Smith et al. (2012) noted that there was no agreed-upon threshold at which
restrictive measures should be invoked, resulting in inconsistent policy implementations. These
issues are also important to consider when creating a quarantine policy.
Summary of Ethical Issues and Recommendations
A number of themes surface among the authors in this section. Many of the issues identified
in this section stem from the conflict of individual liberty and community wellbeing. This clash is
a problem of its own, and is noted by a number of authors in this section (Cetron and Landwirth,
2005; Devnani et al., 2011; Selgelid, 2008; Letts, 2006). Individuals placing their own freedom
above the public’s right to remain healthy can lead to poor compliance, which threatens the success
of a quarantine (Lam, 2008). However, policies can also be overly-coercive, which is equally
problematic (Letts, 2006). The authors make a number of recommendations regarding individual
vs. community liberty and compliance, including least restrictive and proportional policy (Devnani
et al., 2011; Letts, 2006; Selgelid, 2006), public engagement (Cetron and Landwirth, 2005; Lam,
2008), and thorough risk-benefit analyses (Devnani et al., 2011, Selgelid, 2006).
Another problem that leads to multiple issues is the lack of sufficient resources during a
quarantine. Limited resources in the form of treatment, infrastructure and workforce require that
the government prioritize certain groups’ access before others. Determining what groups to
prioritize is difficult, but authors agree that marginalized and “fabric of society” groups ought to
be among those prioritized (Devnani et al., 2011; Letts, 2006; Rosoff and DeCamp, 2010; Selgelid,
2008). Healthcare workers ought also to be prioritized, as we expect them to care for the ill
(Selgelid, 2008). However, the lack of clarity around the extent of duty to treat becomes
problematic when some workers abandon their post (Devani et al., 2001; Letts, 2006; Ritvo, 2010;
Selgelid, 2008; Torda, 2010). While authors agree upon the need for a clearly defined duty to treat,
they disagree on how to establish it. In addition to HCWs, vulnerable populations require specific
consideration (Cetron and Landwirth, 2005; Rosoff, 2011). The authors recommend the
establishment of safeguards for these populations in order to protect them from bearing unequal
burden (ibid).
Lastly, the authors note the potential for inadequate communication, which is key to
maintaining public trust (Lam, 2008; Ritvo, 2010). Lam (2008) suggests that governments
prioritize providing the public with consistent and accurate information regarding the outbreak and
the quarantine.
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My Recommendations
In order to address the issues identified in this chapter, I create a set of recommendations
targeted at specific problems identified. I base these suggestions on those made by the authors. In
addition to the issue-specific recommendations, I recommend two additional actions from
governments that will help address all of the issues listed.
These recommendations are only for ideal circumstances in which governments have the
infrastructure and resources to establish and follow through. I acknowledge the fact that in many
low-resource settings, where influenza outbreaks tend to be more common or more devastating,
governments may not have the ability to provide necessary support or communication.
General Recommendations
Be proactive in establishing quarantine policies prior to an influenza outbreak
Engage experts and key stakeholders in policymaking
Increase research into quarantine and influenza: factors affecting compliance, duty to treat, riskbenefit analyses of quarantine
Issue
Individual liberty vs. public wellbeing

Compliance
Allocation of scarce resources
Duty to treat

Marginalized and vulnerable groups
Communication
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Recommendation
Publicize the government’s commitment to leastrestrictive effective measures and the extent to which
the government expects individuals to compromise
their freedom
Establish safeguards and support for quarantined
populations
Use force only if voluntary compliance fails
Promote compliance by taking steps to gain public
trust and engendering solidarity
Determine which groups will be prioritized
beforehand based on “fabric of society” and
marginalized groups
Engage HCWs in establishing a duty to treat during
an influenza outbreak, specifying:
- which HCWs this applies to,
- the extent to which it applies, and
- the responsibility of the government to
provide protective and treatment measures
Create measures to protect vulnerable groups
including the provision of necessary services
Designate an entity responsible for providing regular,
timely and adequate communication to the public
Create accountability measures for if the government
fails to be transparent in communication

Chapter 5: Social and Political Issues and Recommendations
In addition to the ethical issues that are linked to quarantine, the implementation of a
quarantine can also create or exacerbate social and political issues. Many of the social and political
issues that can arise are similar or connected to ethical issues, as so much in quarantine is
interlinked. Social and political issues are necessary considerations in quarantine because it may
disrupt a country’s social and political systems to a point that it creates more harm than good.
I identified ten social and political issues related to quarantine for influenza: scarcity of
resources, incentivizing compliance, public buy-in to quarantine, quarantine’s relationship with
the household, harm to marginalized groups, cultural disruption caused by quarantine, harm to
individuals and businesses, fear of quarantine, problems with quarantine design, and international
complications.
Scarcity
Scarcity during quarantine is problematic across a number of issues. Three types of scarcity
emerge as themes in this section: overstressed health systems, scarcity of resources and funds
during quarantine in impoverished nations, and lack of supplies. Overstressed health systems come
as a result of a sharp increase in demand for medical services and treatment. Bennett (2009) and
Cutter (2008) both note that a rapid increase in patients during a pandemic flu – and especially a
quarantine – will lead to a heightened need for inpatient and outpatient services and supplies,
placing extra stress on health systems and HCWs. Bennett (2009) recommends building surge
capacity prior to an influenza outbreak and Cutter (2008) suggests including private clinics and
hospitals in surge capacity planning as means to address overstressed health systems during
quarantine for influenza.
A survey conducted by Butsashvili et al. (2008) reveals that in cases of pandemic flu and
quarantine, HCW absenteeism is also an issue that could worsen the stress on the health system.
They recommend advanced planning for quarantines, as well as providing healthcare workers with
education, social support, safety training, and development. While it is clear that building surge
capacity among health workers is important, determining how to do so also leads to complications
(Tay et al., 2010). Tay et al. (2010) also suggest that countries “employ creative strategies to build
manpower” during a quarantine (p. 313). This can also help countries to mitigate stress placed on
a health system during a quarantine due to staff shortages.
The stress quarantine places on healthcare systems may be especially felt in lower and
middle income countries (LMICs), where it is difficult for health systems to “meet routine public
health needs, let alone cope with an epidemic” (Juckett, 2006, p. 789). Additionally, flexibility is
paramount when using a quarantine for influenza, as new information surfaces regularly. However,
LMICs often lack the resources to create policies for “flexible incident control systems” (Rashid
et al., 2015, p. 123). Many nations are unprepared to implement quarantines or handle pandemic
influenza, and that even in the wealthiest nations, evidence of successful quarantines for influenza
is limited (Ferguson et al., 2006). In order to manage a pandemic flu outbreak in poor countries,
Juckett (2006) suggests that wealthy nations build excess capacity and resources that can be
supplied to nations that lack the health system capacity to implement a successful quarantine. This
can prevent the disease from spreading to new nations by stopping an outbreak in its current
location.

20

Building surge capacity to protect stressed health systems and supporting impoverished
nations during an outbreak are both integral in addressing scarcity. However, these measures will
be far less effective in the absence of treatment and prophylaxis (Roberts et al., 2007). Cutter
(2008) notes that Singapore lacked enough intensive care beds and personalized protective
equipment (PPE) to be able to implement a quarantine for influenza. This places healthcare
workers at risk of infection, and asking them to do so in order to treat the sick is unjust, as
mentioned in the section on ethical issues. Additionally, the process of developing an influenza
vaccine takes time, but is essential to prevent new infections (Juckett, 2006). Asking family
members and HCWs to expose themselves to infected individuals without vaccinations may be too
burdensome of a request.
Cutter (2008) recommends that nations prepare for influenza outbreaks by stockpiling
neuraminidase inhibitors, the main treatment for influenza, as well as PPE. That way, there is
enough to supply to HCWs and patients during a quarantine. Juckett (2006) also recommends
greater national and international governmental support for the development and fast-tracking of
influenza vaccines, as well as the creation of a centralized method of distribution to streamline the
process. These measures will help ensure that health systems have adequate supplies of treatment
and prophylaxis to meet demand.
Incentivizing Compliance
As mentioned in chapter 4, compliance is crucial during a quarantine to ensure efficacy
(Lam, 2008). Governments need to find a way to develop policies to incentivize compliance that
are effective, yet not overly coercive. This is a fine and difficult line to walk. Two major
components of incentivizing compliance are understanding lack of compliance and information’s
relationship to compliance.
In order to improve compliance, governments must first attempt to understand why their
citizens might not comply with a quarantine. The authors identify a number of explanations for
lack of compliance. Braunack-Mayer et al. (2010) note in a survey of Australians that the public
believes not everyone who is requested to self-quarantine will do so. However, Halloran et al.
(2008) find that high levels of compliance in addition to ascertainment of exposed patients are both
necessary in order for a quarantine to achieve success. McVernon et al. (2011) note that
compliance varies on a household level, which makes addressing it via policy more difficult, as it
is likely a household attitude toward quarantine that drives compliance. Additionally, in a survey
of Australians, a greater ability to work from home is linked to a higher intent to comply in
(Eastwood et al., 2009). This survey also reveals that people express a lesser intent to comply if a
pandemic is perceived to be less serious (ibid).
Interestingly, compliance is not linked to understanding of influenza or quarantine
(Eastwood et al., 2010). Eastwood et al. (2010) note that awareness and understanding of influenza
and quarantine does not significantly increase an individual’s willingness to comply with a
quarantine. Additionally, they find that advertising has little effect on compliance behavior (ibid).
Despite the fact that information does not enhance willingness to comply, Eastwood et al. (2010)
recommend a campaign to improve knowledge in order to address compliance issues. Tracy et al.
(2009) identify some societal support among Canadians for punitive measures for individuals
failing to comply. Other authors do not provide recommendations to improve compliance, which
highlights the difficulty of addressing this issue.
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Public Support and Buy-In During Quarantine
Like compliance, public support for a quarantine is essential for its success. Attitudes
towards quarantine differ across societies; while Tracy et al. (2009) identify in a survey that
Canadians were highly supportive of quarantine, Braunack-Mayer et al. (2010) found a division
among Australians regarding the acceptability of its use. Additionally, Butsashvili et al. (2008)
note a disbelief among Georgian HCWs that a quarantine could prevent transmission. Ding (2014)
hypothesizes that the variety of opinions regarding quarantine are a result of class, gender,
ethnicity, politics and prejudice.
Key to public support of quarantine is trust in the government and its policymaking.
Quarantine has a history of being used on certain minorities in the name of public health (Ding,
2014). Marginalized groups can be dubious of the motives for the use of quarantine are less likely
to be supportive of it as a result (ibid). Baum et al. (2007) identify in a survey that individuals
believe policymakers will make choices during an influenza outbreak that best help their chances
for re-election, not that minimize damage. Indeed, Ding (2014) notes that politicians are often
hesitant to use quarantine because of public disapproval. In order to increase trust and public
support, Baum et al. (2007) suggest governments involve non-politicians in pandemic planning.
Similarly, Braunack-Mayer et al. (2010) recommend including support measures approved by the
public in quarantine planning.
In order to gain public support and trust, policymakers need to provide the public with clear
information. Governments have been observed to lapse in their duty to inform the public during
quarantines for influenza. An Australian quarantine for H1N1 led to social disruption as a result
of lack of clarity in a time of chaos (Bennett, 2009). Not too far away, in Singapore, the government
failed to provide the public with clear and transparent communication (Tay et al., 2010). Tay et al.
(2010) recommend proactivity in communication during quarantine, not reactivity. Bennett (2009)
recommends deferring to legal frameworks to determine the government’s powers and
responsibilities in quarantine. If no such frameworks exist, states should include stakeholders in
transparently creating and justifying them (ibid). Clear and accurate communication and trust are
integral components of bolstering public support for quarantine, which is necessary for its success.
Quarantine and Households
As stated earlier, quarantine compliance varies by household (McVernon et al., 2011). This
is probably because opinion regarding quarantine varies at a household level (ibid). Many
quarantines focus on requiring or requesting exposed individuals stay within their homes. As such,
quarantine increases the likelihood of transmission within households (Rashid et al. 2015).
Currently, influenza spread is already highly related to household (Fraser, 2007). Yet quarantine
policy can increase that link by forcing healthy individuals into close contact with infectious ones
if the home is the site at which a quarantine order is carried out. Neither Rashid et al. (2015) nor
Fraser (2007) make recommendations regarding this link between households, quarantine, and
infection. This illustrates the difficulty mitigating the potential adverse effects on household
members of a quarantine order.
Quarantine’s Effect on Marginalized Groups
Culturally and racially disadvantaged groups are less likely to trust that a quarantine is
implemented for the right reasons (Ding, 2014). They are also more likely to be affected by an
influenza pandemic (Charania and Tsuji, 2013). Policymakers must pay specific attention to
minority groups in their society to ensure they are not being further marginalized by a policy that
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benefits the mainstream. Two types of groups requiring special consideration are economically
disadvantaged groups and racial/ethnic minorities.
People of lower economic status are less equipped to weather an influenza outbreak and
more susceptible to exposure (more on this in chapter 6). Cohen et al. (2006) note that individuals
with a higher perceived socioeconomic status were less susceptible to the common cold, and it is
reasonable to extend these findings to apply to influenza as well. Hoffman (2010) notes that disease
leads to the exacerbation of social inequalities, and therefore we must not create a control policy
for those diseases that does the same. Hutchins et al. (2009) argue that racial and ethnic minorities
not only have poorer outcomes during natural disasters such as influenza outbreaks, but that they
may be less capable of implementing control measures due to their economic disadvantage. As
such, they recommend the inclusion of racial and ethnic minority groups in pandemic planning
and in the quarantine policy development. This can help to mitigate the potentially
disproportionate effect of a quarantine on disadvantaged groups.
Cultural Disruption from Quarantine
Quarantine is disruptive in nature by restricting freedom of movement. However,
policymakers need to consider the cultural disruption that can come from it as well. BraunackMayer et al. (2010) find that many Australians believe that even an effective quarantine may still
be harmful to society by undermining other important measures during an influenza pandemic,
such as morale. Additionally, Baum et al. (2007) identify opposition to closing religious
institutions during influenza outbreaks, despite the fact that such gatherings are prime areas for a
number of people becoming infected. The freedom of movement should not be the only liberty
that policymakers consider in implementing quarantine. Policymakers ought also to see the value
in allowing religious gatherings, as such venues can be an excellent way to distribute information
(Baum et al., 2007).
A more difficult social issue to consider is whether governments should intervene in
cultural practices that directly lead to human infection with influenza. For example, Juckett (2006)
notes that a number of cultural practices in Asia such as consuming the blood of poultry and mouthto-beak resuscitation during cockfights increase the likelihood of avian influenza entering humans.
Juckett (2006) does not provide a recommendation as to when governments should intervene and
risk disrupting culture.
Quarantine’s Effects on Businesses and Individuals
Minority and disadvantaged groups are not the only entities that should be considered
during a quarantine. Members of society such as businesses and families can suffer greatly due to
a quarantine. These effects can be easily quantifiable and economic, or more nebulous and noneconomic.
Ly et al. (2007) note that a number of groups can suffer losses when a quarantine is in
place: individuals that are quarantined, businesses losing labor and consumers, and healthcare
workers that continue to treat patients. Bennett (2009) also notes that some businesses may be
forced to close during a quarantine, causing further economic impact. Both Ly et al. (2007) and
Bennett (2009) argue for compensation measures for economic losses (discussed in more detail
below).
Additionally, quarantine can cause damage that is harder to measure. Braunack-Mayer et
al. (2010) find that quarantine can cause serious social and emotional burdens. Rashid et al. (2015)
state that “[p]eople affected by isolation and quarantine are likely to report distress due to fear and
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risk perceptions, especially if clear guidelines on minimising risks of infection are lacking” (p.
122). Furthermore, governments often fail to take into account the physical, psychological and
social needs of the quarantined in creating policy (ibid). Influenza has the potential have a greater
effect on individuals with psychological problems, as positive emotional style is related to lower
susceptibility for infectious diseases (Cohen et al., 2008). Implementing a quarantine that causes
further emotional distress may not be advisable in those situations.
Fear and Quarantine
Fueling the fear around quarantine is a lack of understanding, as well as real life horror
stories such as the quarantine in West Point, Monrovia, Liberia mentioned in chapter 2 that lead
to physical violence and death. But influenza can also be scary as well – it is responsible for the
deaths of up to half a million people every year, and the illness of millions more (Influenza
(Seasonal), 2016). Fear is a very important issue to consider when creating quarantine policy.
Firstly, the use of quarantine ought not to be motivated by fear (Ding, 2014). During a case of an
influenza pandemic, self interest often takes precedence (Baum et al., 2007), and individuals feel
a loss of control with regards to their own safety (Ding, 2014). When information is lacking,
individuals often turn to fear as a basis for decision-making (ibid). People can be driven by fear of
infection, illness, or death to protect themselves at the expense of others.
During the H1N1 quarantine in China, fear of infection drove individuals to implement a
bottom-up quarantine in China (Ding, 2014). Quarantine crusaders used social media in order to
identify individuals who did not comply with quarantines (ibid). Once identified, these individuals
were exposed, shamed and punished by the crusaders (ibid). While this increased quarantine, it
also led to stigmatization and alienation of the infected (ibid). Furthermore, crusaders using social
media to interact used threatening rhetoric about “deviants” including punishment by death (ibid).
Such actions should not be allowed by the government, and the potential for fear-motivated actions
by citizens ought to be considered in quarantine policymaking.
The Design of a Quarantine Policy
Problems with quarantine design were the most frequently noted social issues. These issues
relate to a government’s experience and authority relative to quarantine, evidence to support
quarantine, the efficacy of the quarantine, and the components of the quarantine.
An improperly designed quarantine can have devastating consequences. As Leeb et al.
(2010) note, many states in the US haven’t had to utilize community-wide infectious disease
control measures in half a century. This means that there are few, if any, policymakers in office
with experience in designing and implementing a quarantine. Additionally, laws in many states
grant the government ambiguous legal authority in implementing quarantine (ibid). It is reasonable
to believe that this pattern is similar globally as well. For example, in the 2009 H1N1 outbreak in
Australia, the recommended quarantine time-period differed between states (McVernon et al.,
2011). Leeb et al. (2010) recommend stakeholders be engaged in pre-emptive quarantine planning
as well as the clarification of states legal authority to implement social distancing measures in
order to design a better quarantine policy.
In order to develop a good quarantine policy, we need good evidence. Ding (2014) asserts
that while quarantines ought to be rooted in and motivated by sound evidence, in reality they are
driven by fear and stigma. Baum et al. (2007) find in a survey that people believe a quarantine
ought to be implemented only after evidence suggests that influenza is an imminent threat.
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Additionally, governments need evidence that quarantine will be effective in mitigating that threat
before employing it (ibid).
A number of studies have examined the factors that influence a quarantine’s success.
Furguson et al. (2006) find in a simulation of influenza spread that quarantine has to meet a number
of criteria in order to be effective, and there are a number of barriers to doing so. The presence of
symptoms makes cases easier to identify, boosting efficacy as well (Ding, 2014). If a strain of
influenza is more infectious, social distancing measures such as quarantine become more important
(Gonzalez-Parra et al., 2011). However, as infection rate increases, quarantine also becomes less
effective on its own, requiring supplemental social distancing measures (Lee, 2009). An example
of one such policy found to be effective in conjunction with quarantine was school closings (Yang
et al., 2011). More research should be done into factors that affect the efficacy of quarantine in
order to inform policy development.
The design and components of a quarantine ought to flexible, and utilize evidence to
maximize effectiveness while minimizing disruption and damage. Ding (2014) notes that
“governmental institutions seem to respond reactively to public outcries and initiatives instead of
actively leading risk reduction efforts" (p. 203). This impedes the development and testing of
evidence-based quarantine policy. Additionally, when a quarantine occurs, not all policies may be
applicable (Tay et al., 2010). In that case, governments must be flexible and rapidly react to the
situation. Tay et al. (2010) identify flaws in policy design during the H1N1 quarantine in
Singapore, such as system fragmentation and a lack of multi-level surveillance. Ly et al. (2007)
note that Australian policy did not specify how to assess damages in order to provide compensation
to those suffering losses due to quarantine. The distribution of this compensation was delayed as
debate ensued as to how to measure the damage of quarantine and what level of compensation to
provide (ibid). This delay could have hindered the effectiveness of the quarantine (ibid). Lee and
Shah (2012) also note delays in identifying infectious individuals and their contacts, as well is
implementing quarantine measures. This can lead to more people being infected, and therefore a
larger number of cases to quarantine and isolate. This is especially important to consider because
the costs of social distancing measures such as quarantine are higher than those of treatment
(Gonzalez-Parra et al., 2011). Learning from the successes and failures of past quarantines can
help nations make better-informed policy choices.
In order to improve quarantine policy design, Lee and Shah (2012) advocate reducing
barriers to policy implementation. Ly et al. (2007) suggest developing a mechanism to predict
damages ahead of time in order to streamline compensation. Additionally, Tay et al. (2010)
recommend governments create flexible plans that can adapt to changing contexts, build multilevel surveillance measures, create a network of physicians and stakeholders to make game-time
decisions, integrate systems, and clearly demarcate roles.
International Flaws in Quarantine and Influenza Control
“A public health emergency in one country is hours from affecting another” (Hoffman,
2010, p. 511). While nations vary in their politics, economies, and public health systems, they
share a threat of infectious disease outbreaks. Even nearby nations may have vastly different
resources, but influenza does not see that. International infectious disease control authority is not
effective. Recently, there has been a conflict of the WHO and other international health and aid
organizations with civil society groups when implementing international infectious disease control
measures (Hoffman, 2010). Also, while many of these organizations have guidelines, they lack
enforcement mechanisms for them (ibid). As such, states are hesitant to relinquish some power in
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infectious disease control to multilateral institutions (ibid). This could lead to conflicts during a
quarantine implementation during a time of uncertainty, hindering quarantine’s implementation
and efficacy.
Summary of Social and Political Issues and Recommendations
Scarcity presents a major problem during a quarantine due to overstressed health systems
caused by increased demand, lack of resources to implement a quarantine in LMICs, and lack of
sufficient treatment and prophylaxis. In order to mitigate stress on health systems, authors
recommend various strategies for governments to build surge capacity in staff prior to an outbreak
(Bennett, 2009; Butsashvili et al., 2008; Cutter, 2008; Tay et al., 2010). Additionally, nations
should stockpile prophylaxis and treatment and streamline vaccine development in order to
provide sufficient supplies (Cutter, 2008; Juckett, 2006). Wealthier nations should also create
excess capacity of staff and supplies in order to help LMICs respond to an influenza outbreak
(Juckett, 2006).
In order to incentivize compliance without being coercive, governments must understand
compliance. Authors offer a number of explanations why individuals choose not to comply with a
quarantine order (Braunack-Mayer et al., 2010; Halloran et al., 2008; McVernon et al., 2011;
Eastwood et al., 2009). While many authors provide no recommendations for addressing the
reasons behind lack of compliance, Eastwood et al. (2010) recommend an education campaign and
Tracy et al. (2009) recommend punishment for dissenters. Important to compliance is public
support for a quarantine, which varies among groups and households (Braunack-Mayer et al.,
2010; Butsashvili et al., 2008; Ding, 2014; Fraser, 2007; Tracy et al., 2009).
Minority groups and socioeconomically disadvantaged are less likely to support a
quarantine and more likely to be affected by it (Ding, 2014; Charania and Tsuji, 2013). In order to
engender support, authors recommend the inclusion of members of specific groups and the public
in pandemic planning (Baum et al., 2007; Braunack-Mayer et al., 2010; Hutchins et al., 2009) as
well as proactive communication (Tay et al., 2010).
Quarantine can have major detrimental effects on businesses and individuals (Benett,
2009; Braunack-Mayer at al., 2010; Cohen et al., 2008; Ly et al., 2007; Rashid et al., 2015).
Bennett (2009) and Ly et al. (2007) recommend compensation for economic losses, but authors do
not provide recommendations as to how to address the physical, psychological and social
consequences of quarantine.
Adding to these detrimental effects is fear, to which citizens and policymakers often turn
when information is lacking (Ding, 2014). Governments should take active steps to condemn fearbased decision-making among the public and policymakers during a quarantine (ibid). A
quarantine’s design can also be problematic due to lack of governmental experience with
quarantine, insufficient evidence, ineffective quarantine, and lack of flexibility and efficiency. In
order to design a better quarantine, authors recommend proactive planning (Leeb et al., 2010),
relying upon evidence when available (Baum et al., 2007), and improving and streamlining
implementation (Lee and Shah, 2012; Ly et al., 2007).
Lastly, because of the international nature of influenza outbreaks, coordination between
nations and with international organizations is needed to respond rapidly to an outbreak (Hoffman,
2010). However, conflicts have lead to poor coordination between these organizations and between
nations and organizations (ibid).
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My Recommendations
The authors who’s articles I reviewed in this section identified a great number of social and
political issues. These authors made a several recommendations to mitigate damage caused by
these issues. I took these recommendations and combined them with my own in order to develop
suggestions to address these issues. In order to address these problems, I make the same general
recommendations as I did in chapter 4 as well as issue-specific recommendations.
While this is not an exhaustive list of recommendations nor of social and political issues,
using these suggestions in quarantine policymaking will help to avoid or minimize some social
and political consequences of quarantine. Many of these policies require nations to come together
either to help one another or to agree to certain international standards. All of these
recommendations are centered on the idea that all quarantine policy decision-making should be
rooted in public support, evidence, and equality. Many of these recommendations are also not
feasible for LMICs. That is why I call upon wealthy nations to help their less fortunate counterparts
develop good policy to stop pandemic flu in its tracks while also protecting the human rights of
their citizens.
General Recommendations
Be proactive in establishing quarantine policies prior to an influenza outbreak
Engage experts and key stakeholders in policymaking
Increase research into quarantine and influenza: factors influencing the effectiveness of
quarantine, effectively and efficiently improving surge capacity, and public opinion and support
for quarantine
Issue
Scarcity of resources

Recommendation
Invest in building international surge capacity through:
- increasing support for vaccine development,
- decreasing barriers to implementation,
- providing HCWs with support,
- building surge capacity in facilities and staff,
- increasing surveillance capacity,
- stockpiling treatment and prophylaxis
Public Buy-In
Provide the public with accurate information on influenza
and quarantine
Include stakeholders in decision-making
Lack of compliance
Incentivize compliance via a fine for non-compliers
Harm to marginalized groups
Include representatives of disadvantaged groups in
policymaking
Cultural disruption
Intervene in cultural traditions only when necessary and
only by providing support to reduce transmission
Harm to individuals and businesses Develop support mechanisms for quarantined individuals,
including:
Quarantine and households
- economic compensation for wages lost
- physical, social, and psychological support
systems
- prophylaxis, medical counselling, and treatment
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Fear and quarantine

Problems with quarantine design

International complications
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Promote de-stigmatization and evidence-based decisionmaking
Specify only the government is responsible for
implementing quarantine
Increase research into quarantine efficacy
Rely on evidence in policy-making when it exists
Actively adapt to the changing needs of the population
during the quarantine
Prepare for outbreaks in LMICs by building excess surge
capacity in wealthy nations
Improve international coordination during influenza
outbreaks

Chapter 6: Economic Issues and Recommendations
Any occurrence that leads to the disruption of business as usual will doubtlessly
detrimentally affect a country’s economy (Bali et al., 2016). As Devnani et al. (2011) state,
influenza could be accompanied by “devastating social and economic ramifications” (p. 237).
Influenza can interrupt business in countries during an outbreak by decreasing workforce
productivity as individuals fall ill or take time off to care for infected family members (Jung et al.,
2007). Internationally, a nation with a known outbreak may also see a decrease in trade as tourists
voluntarily forgo or are prevented from travelling to nations with outbreaks. It is also possible that
some consumers will avoid purchasing products imported from nations with an influenza outbreak.
Because influenza on its own can have a devastating economic effect, it is important to
consider the financial implications of control measures. I identified six major economic themes:
cost to nations, costs to individuals, cost effectiveness, impact on LMICs, harm to
socioeconomically disadvantaged groups, and housing quarantined individuals.
Indirect and Direct Costs of Influenza and Quarantine on Nations
Nations suffer a number of direct and indirect costs of an influenza outbreak and of a
quarantine. O’Malley (2006) notes that pandemic bird flu is associated with “catastrophic burdens”
of loss of life, commerce, and societal isolation. Jung et al. (2009) add the costs of lost productivity
and medical treatment that accompany influenza. Li (2013) asserts that in addition to direct costs
to a nation of implementing a quarantine, the indirect costs can be devastating. Such costs come
with the interruption of everyday life, the impediment of movement, and lifestyle and schedule
changes. Li (2013) estimates that indirect costs of quarantine can be up to ten times larger than
direct costs. None of these authors made recommendations for reducing costs on nations.
Quarantine’s and Influenza’s Impact on LMICs
Much like quarantine and influenza have the potential to disproportionately harm the
poorest and most disenfranchised groups in society, so might they harm the poorest nations. As
Pérez Velasco et al. (2012) state, a household quarantine for influenza that might be cost-effective
in a well-resourced nation might not be in LMIC. Additionally, some countries lack the funds to
purchase sufficient influenza treatment (O’Malley, 2006). The easiest close contacts of individuals
to identify are members of their household and coworkers. The expensiveness of flu treatment
means that if a government chooses to implement a quarantine without sufficient resources, it is
asking individuals to stay home, endanger their health, and lose income, all without the promise
of treatment. This is a lot for governments to ask of their citizens, and the authors provide no
recommendation of how to address this dilemma.
Costs of Quarantine for Influenza on Individuals
Kavanaugh et al. (2012) surveyed Australian families whose children were quarantined
during the 2009 H1N1 pandemic. They find that parents that took time off of work to care for their
quarantined children are more likely to lose income as a result. Two in five that lost income suffer
further economic consequences such as being unable to meet bills, pay mortgage or rent, or
needing to borrow money. This problem is likely to be even worse LMICs, where families do not
have the savings to afford to take time off to care for their children. As Kavanaugh et al. (2012)
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state, “foregoing wages is a high price to pay for honouring a public duty” (p. 7). As such, the
effect of lost wages should also be considered when evaluating measures to enhance compliance.
Kavanaugh et al. (2012) recommend workplaces create flexible working arrangements that
enable individuals to work from home during quarantine. They also recommend compensation for
economic losses in quarantine. They propose the government share the costs of these compensation
measures with employers, similar to the national policy for jury duty. Businesses and governments
in many nations may not be able to afford to pay these compensation costs, and they make no
recommendations about how to approach such cases.
Quarantine can also lead to loss of income for businesses when their workers are prohibited
from coming to work (Lam, 2008). Individuals will also lose income if they are unable to earn
their wages because they are forced to stay home (Ly et al., 2007). As such, there is widespread
support for the creation of a compensation mechanism for individuals and businesses that suffer
economically as a result of complying with the quarantine. Ly et al. (2007) say it best: “By
demonstrating awareness of the impact of pandemics and pandemic plans on individuals and
communities, including the business community, and by considering all possible means for
ameliorating these impacts, such as compensation measures, governments may facilitate both trust
and compliance with these plans, and ultimately reduce post-pandemic costs” (p. 301).
Influenza and Quarantine’s Costs to Socioeconomically Disadvantaged Groups
The next outbreak of pandemic influenza is expected to disproportionately affect minority
groups (Charania & Tsuji, 2013). This seems to be a pattern – for example, Aboriginals were
overly represented among cases of H1N1 in Canada in 2009 (ibid). The unequal of quarantines on
minatory groups is most likely because various entities share responsibility for their care, as well
as their increased likelihood of exposure due to overcrowded housing and heightened risk of
infection because of their impoverished lifestyles (ibid). Santibañez et al. (2009) echo this,
“[v]ulnerable persons are more likely to experience adverse consequences when the usual systems
they rely on are overloaded or unavailable” (p. S223).
As discussed earlier, quarantine has the potential to inflict major costs on individuals who
are asked to comply. Because influenza is more likely to affect disadvantaged groups, members
these groups are expected to bear those individual costs to a greater extent. These individuals are
also less equipped to handle the costs of a quarantine because of their lack of resources.
Santibañez et al. (2009) call upon governments and communities to develop plans to
support individuals in disadvantaged groups during an influenza outbreak and quarantine. They
also suggest prioritizing the minimization of disruption to all groups in pandemic planning.
Additionally, Charania & Tsuji (2013) recommend engaging the minority groups expected to be
most burdened by influenza in pandemic planning and in the development of quarantine policies,
because they know their needs best.
Housing for Quarantined Groups Living in Close Quarters
As Charania and Tsuji (2013) note, impoverished individuals are more likely to be infected
with influenza during an outbreak due in part to their overcrowded living situations. They
additionally identify a difficulty in finding quarantine and isolation locations for the individuals in
question because of this. Beaton et al. (2007) also consider the complexities of housing students
during a campus quarantine. Both of these examples illustrate the issues associated with
quarantining groups of individuals that reside in population-dense situations. Neither set of authors
provides a recommendation with regards to this issue.
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Cost-Effectiveness of Quarantine
Even if a quarantine imposes all the costs listed above, it may still be beneficial if it is very
effective in reducing influenza spread, especially in a strain with high morbidity and mortality. In
a simulation for avian flu, Jung et al. (2009) find that quarantine is significantly more expensive
per unit to implement than the elimination of infected birds. However, they argue that because it
is more effective at preventing spread, it is worth it. They also note that as per-unit cost of
implementing a quarantine increases, efforts to use quarantine decrease and therefore a quarantine
becomes less effective. Li (2013) finds that the mandatory one-week quarantine for close contacts
of individuals infected with H1N1 in China is not cost-effective. In a review of quarantine
simulations, Pérez Velasco et al. (2012) find that quarantine for influenza is less likely to be cost
effective when used in LMICs.
With regards to cost effectiveness, both Li (2013) and Pérez Velasco et al. (2012) champion
the need for more information. Pérez Velasco et al. (2012) stress the importance of further costeffectiveness research before an outbreak of pandemic flu. Likewise, Li (2013) argues that
policymakers should only choose their disease control policy after determining the
epidemiological information and severity of the strain in question, as quarantines will be more
cost-effective for more serious strains. This requires an increased commitment from the
international research community to investigate quarantine cost-effectiveness under different
variables including strain severity and the infrastructures and economies of the countries in which
quarantine is implemented.
Other Economic Issues Identified
In addition to these themes, a number of other issues are identified by the authors. Beaton
et al. (2007) examine the effect a quarantine might have on a university. One of those issues is the
potential to suspend research due to a shortage of personnel. This could be devastating in cases of
pandemic influenza because governments may be relying heavily on research institutions to
develop prevention and treatment. Additionally, they note the potential for a difficulty in
maintaining operations to continue even after a quarantine is lifted and pandemic ends due to the
costs incurred by the university.
Hadjichristodoulou et al. (2011) surveyed EU members regarding quarantines of passenger
ships. They observe a belief that ships might underreport diseases when arriving to their destination
for fear of the costs associated with quarantine and investigation. Additionally, Pérez Velasco et
al. (2013) point out that the issue of resource distribution – including compensation – was not
included in the WHO pandemic preparedness guidelines.
Summary of Economic Issues and Recommendations
There are a number of costs caused by influenza and quarantine to nations and individuals.
They can be costly to nations by loss of life, decreased commerce, isolation, lost productivity,
medical costs, and quarantine implementation costs (O’Malley, 2006; Jung et al., 2009; Li, 2013).
Quarantine can be especially costly to LMICs, which cannot always afford to provide treatment
(O’Malley, 2006).
Quarantine and influenza can be costly to individuals by loss of wages (Ly et al., 2007;
Kavanaugh et al., 2012), and to businesses by losing employees and productivity (Lam, 2008). In
order to mitigate these costs, authors recommend the creation of flexible working arrangements
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(Kavanaugh et al., 2012) and compensation mechanisms for individuals and businesses that are
harmed by quarantine. (Kavanaugh et al., 2012; Lam, 2008; Ly et al., 2007).
Quarantine can also impose disproportionately high costs on members of
socioeconomically disadvantaged groups (Santibañez et al., 2009; Charania and Tsuji, 2013).
These individuals are more likely to be infected because many live in close proximity to others
(Charania and Tsuji, 2013). In order to address the issues of disadvantaged groups, governments
should engage those groups in planning (Charania and Tsuji, 2013) and develop specific
protections for these groups (Santibañez et al., 2009).
While cost is a key consideration, so is cost-effectiveness. Quarantine is less likely to be
cost-effective when employed in LMICs (Pérez Velasco et al., 2012), and has been utilized for
influenza when it is not cost-effective to do so (Li, 2013). Authors argue for increased research
into quarantine cost-effectiveness in order to have evidence upon which to base policy (Li, 2013;
Pérez Velasco et al., 2012).
Overall Recommendations for Economic Issues
Based on the economic issues identified by the authors cited, I identified and created a
number of recommendations. It is especially important to consider the varying ability of countries
to implement these recommendations based on their economies. Therefore, I call upon the
international community to a greater extent in this section. As with chapters 4 and 5, I provide 3
general recommendations alongside my issue-specific recommendations. All of these
recommendations are founded in the need for evidence-based policy-making, support,
international cooperation, and equality.
General Recommendations
Be proactive in establishing quarantine policies prior to an influenza outbreak
Engage experts and key stakeholders in policymaking
Increase research into quarantine and influenza: cost effectiveness, strain severity prediction,
and quantifying the costs of quarantine to individuals, businesses and nations
Issue
Cost to nations

Recommendation
Increase international support for nations during quarantines
and influenza outbreaks
Cost to LMICs
Develop a plan to make influenza treatment more affordable and
available in LMICs
Cost to individuals and Create a fair compensation plan for individuals and businesses
businesses
that suffer costs due to quarantine that is easy to access, rapid in
response, and considers amount lost and economic standing of
victim in determining reimbursement
Guarantee that individuals complying with quarantines receive
treatment if they become ill
Encourage paid time off and flexible work arrangements
Cost to socioeconomically Engage disadvantaged groups in policymaking
disadvantaged groups
Create support and protection mechanisms for these groups
Housing for individuals in Designate a quality overflow housing location for individuals
close quarters
living in population-dense settings (to which relocation is
optional)
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Cost effectiveness
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Conduct research into cost-effectiveness of influenza-control
policies

Part III: Discussion
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Chapter 7: Proposed Additional Recommendations to WHO
Guidance
The WHO sets forth guidance and regulation in many health-related areas. The Pandemic
Influenza Preparedness and Response Guidance was created by a task force of a number of experts
in pandemic influenza with the purpose of providing governments with direction before and during
pandemic influenza outbreaks (World Health Organization, 2009). It provides background
information on pandemic influenza, as well as a series of recommendations for preparing for and
responding to pandemic influenza (ibid). This is the premiere document to which nations turn for
direction in planning for pandemic influenza.
I compare my recommendations with those set forth in the most recent version of the WHO
Guidance in order to see which actions recommended by the WHO were confirmed by my research
and which were not. Additionally, this comparison allows me to identify which recommendations
I make that are not included in the WHO Guidance and therefore directly contribute to the global
discourse surrounding quarantine for influenza. I intend for the additional recommendations I
include to be used alongside those in the WHO Guidance for the creation of a more robust and less
harmful policy in response to influenza.
Comparing WHO Recommendations with My Own
The table below compares the WHO’s summary of recommendations with my own. I
examine which recommendations are confirmed by my research and which are not. The WHO
Guidance summary table of recommendations along with a full list of these recommendations may
be found in Appendix 2.
WHO Recommendation*

Confirmed by
my Research
Develop, exercise, and periodically revise national influenza pandemic Yes
preparedness and response plans.
Develop robust national surveillance systems in collaboration with national Yes
animal health authorities, and other relevant sectors.
Promote beneficial behaviours in individuals for self protection.
No
Plan for use of pharmaceuticals and vaccines.
Yes
Prepare the health system to scale up.
Yes
Complete communications planning and initiate communications activities Yes
to communicate real and potential risks.
Direct and coordinate rapid pandemic containment activities in Yes
collaboration with WHO to limit or delay the spread of infection.
Increase surveillance. Monitor containment operations. Share findings with Partially
WHO and the international community.
(Sharing findings
excluded)
Implement rapid pandemic containment operations and other activities; Yes
collaborate with the WHO and international community as necessary.
Activate contingency plans.
Yes
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Promote and communicate recommended interventions to prevent and
reduce population and individual risk.
Provide leadership and coordination to multisectoral resources to
mitigate the societal and economic impacts.
Actively monitor and assess the evolving pandemic and its impacts and
mitigation measures.
Implement individual, societal, and pharmaceutical measures.
Implement contingency plans for health systems at all levels.
Continue providing updates to general public and all stakeholders on the
state of the pandemic and measures to mitigate risk.
Plan and coordinate for additional resources and capacities during possible
future waves.
Continue surveillance to detect subsequent waves.
Evaluate the effectiveness of the measures used to update guidelines,
protocols, and algorithms.
Rest, restock resources, revise plans, and rebuild essential services.
Regularly update the public and other stakeholders on any changes to the
status of the pandemic.
Review lessons learned and share experiences with the international
community.
Replenish resources.
Evaluate the pandemic characteristics and situation monitoring and
assessment tools for the next pandemic and other public health emergencies.
Conduct a thorough evaluation of all interventions implemented.
Evaluate the response of the health system to the pandemic and share the
lessons learned.
Publicly acknowledge contributions of all communities and sectors and
communicate the lessons learned; incorporate lessons learned into
communications activities and planning for the next major public health
crisis.
*(World Health Organization, 2009, 30)

Yes
Yes
Yes
Yes
Yes
Yes
No
No
Yes
No
Yes
No
No
No
No
No
No

Overall, the WHO Guidance is much more broad and are targeted at specific times during
the pandemic (World Health Organization, 2009). Many of their recommendations aimed at postpeak and post-pandemic periods of infection, when the number of new infections is decreasing,
are not confirmed by my research. This is because my research focuses primarily upon the
development of and implementation of quarantine for influenza, which occur prior to and during
an outbreak. Additionally, their recommendations focus to a greater level on the importance of
international coordination and the role of the WHO therein (ibid). Due to those different
approaches, a WHO Guidance recommendation that is not confirmed by my research is not
necessarily problematic. Instead, because we went about creating our recommendations in
different ways, diverging recommendations signify our variety in approaches.
New Recommendations from my Research
The majority of my recommendations re supported by the WHO Guidance. However, due to
my approach of founding my suggestions in the prevention of issues, a few of my
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recommendations are not included in the WHO Guidance. I therefore propose five additional
actions be taken by governments in creating quarantine policy for an influenza outbreak. These
recommendations are key because aim specifically to prevent the consequences of quarantine for
influenza that I identify in this piece. These proposed recommendations are:
1. Create a team of experts and stakeholders to involve in policy- and decision-making
Members should include: relevant experts in public health, epidemiology, medicine, health
economics, health policy, and policymaking; representatives from groups that are
disadvantaged; and representatives from health professions that will be tasked with
managing an influenza outbreak when it occurs.
2. Employ least-restrictive, proportional policies. Do not interfere in religious/cultural
practices unless it is absolutely necessary in order to disrupt disease spread. Use force only
if voluntary compliance fails.
3. Establish a limit to which duty to treat applies to various health professionals in the context
of a quarantine for influenza. Provide guaranteed support for health workers including PPE,
prophylaxis and treatment. Include this limit in contracts signed by professionals so that
they are aware of the expectations surrounding their work.
4. Establish what groups will be prioritized in case of scarcity, including: fabric of society
individuals, high-risk groups, and other groups the policymaking team deems needing
priority.
5. Build support mechanisms for individuals that comply with quarantine and fair
punishments for those that do not comply. These support mechanisms should be
transparent, flexible and easy to access.
a. Impose a fine on non-compliers, the revenue of which will be used directly to fund
support mechanisms.
b. Publicize exactly what compliant individuals are guaranteed free-of-charge during
a quarantine, including: a compensation mechanism that considers financial loss as
well as economic standing; physical, social, and psychological support from trained
professionals; and prophylaxis for healthy individuals and treatment for infected
individuals, as well as any other necessary medical support.
Neither my recommendations nor those of the WHO are exhaustive, even when used together.
However, our differing approaches to making recommendations create a more robust foundation
for policymaking. Both the WHO and I call for further research into influenza, control measures
and treatment, which will help identify additional necessary actions for governments looking to
create policy for pandemic or seasonal influenza outbreaks.
In addition to an increase in research, the WHO Guidance and my recommendations also call
upon the international community to provide support to LMICs (World Health Organization,
2009), as influenza is global in nature (Hoffman, 2010). Governments of these nations may find it
difficult or impractical to use all of the suggestions I set forth, or the WHO proposes, due to
structural or financial boundaries. This can be mitigated by increased support from wealthier
nations and increased efforts from the WHO (World Health Organization, 2009).
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Chapter 8: Conclusion
Influenza is a common infectious disease that that occurs seasonally and also causes
periodic pandemics. Due to the lack of a highly-effective medical intervention to prevent disease
spread, non-pharmaceutical interventions are necessary as supplemental tools to control outbreaks.
One of these methods is quarantine, a public health measure that has been used for millennia to
prevent the spread of infectious diseases from potentially infected individuals to their healthy
counterparts. Quarantines have been highly effective at stopping disease spread in some cases,
even in our modern globalized world (Gensini et al., 2004).
The term quarantine is also mired in fear and misunderstanding. While some of the fear
may stem from the misconceptions that surround quarantine, the consequences of recent
quarantines offer evidence in which to found that fear. While many authors have identified
potential and observed consequences of quarantine, there is a lack of literature evaluating the full
landscape of issues. This thesis defines that landscape for twenty-first century quarantines for
influenza by thematically reviewing articles on the economic, ethical, and political and social
consequences of those quarantines.
As no author has yet identified the scope of issues created by quarantine for influenza, there
is no existing literature on what policy measures should be implemented to mitigate these issues.
The WHO Pandemic Influenza Preparedness and Response Guidance provide recommendations
for nations over the duration of a pandemic influenza outbreak, and Leeb et al. (2010) provide a
framework for evaluating the effect of social distancing measures and pandemic influenza
preparedness. While this literature is helpful in providing guidance and assessment tools, it lacks
the focus specifically on quarantine that my research takes. Additionally, neither the WHO
Guidance nor Leeb et al. seek to ground these measures in avoiding potential issues. Using this as
a basis allows for the development of policy that will be less harmful, avoiding devastating
consequences as well as creating a more favorable risk-benefit profile.
Governments need an arsenal of tools that they can employ to respond to the changing
needs of their population during pandemic and seasonal outbreaks. Quarantine cannot be ruled out
as a method for controlling influenza outbreaks, despite the potentially devastating consequences
that accompany it. Instead, governments must create better, more effective and less harmful
quarantine policy. One of the key steps in doing so is to understand the full scope of consequences
of a quarantine for influenza. Only then can policy recommendations be made to reduce potential
harms, thereby lowering the risks of a quarantine and increasing its likelihood of success.
Lessons
While influenza can have devastating effects on its own, a poorly-planned and hastily
implemented quarantine can as well. Many of the problems created by quarantine overlap across
multiple issue areas, while other issues are much more specific to their category. All of the issues
are intertwined in some way, as negative outcomes to one category can lead to ripple effects in
another. Many of the ethical issues caused by quarantine stem from the need for equality and the
clash between individual liberty and the principles of public health. Social and political issues are
based in public and cultural opinions of quarantine and poorly-designed policy. Economic issues
center on direct and indirect costs of quarantine and socioeconomic inequality.
The difficulty in addressing these issues is highlighted by the fact that in most cases,
authors either disagreed on which actions were required to do so or provided no recommendations
at all. However, a few overarching themes emerged among recommendations across issue areas:
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the need for more research, proactive policymaking, and the involvement of stakeholders. Because
many of the issues overlapped across categories, a number of my recommendations were similar
as well. In comparing my recommendations with those of the WHO, I find a number of
similarities. However, many of our suggestions also diverge, partly because of our different
approaches to creating recommendations. Instead of being problematic, these differing
recommendations allow for a more robust guidance for countries seeking to develop or modify
their quarantine programs for influenza outbreaks.
Contributions
As illustrated by the wide variety of issues identified and the disagreement among authors
as to how to avoid these issues, quarantine policy for influenza has a long way to go. This thesis
takes steps to informing quarantine development in this area through the framework of identifying
consequences and creating policy recommendations to avoid them, reducing overall potential
damage from a quarantine.
My research identifies issues that may come about due to quarantine for influenza before
setting about mitigating those issues, a heretofore unused approach to creating recommendations
for influenza response. Therefore, this thesis provides a holistic, broad scoping analysis of what
the consequences of a quarantine for influenza look like. It also helps nations understand the issues
they may confront when implementing quarantines for influenza, which helps them prepare for
those issues, should they occur.
My research also contributes to the dialogue around quarantines during influenza outbreaks
by proposing five additional recommendations not included in the WHO Pandemic Influenza
Preparedness and Response Guidance. My recommendations should not replace the WHO
Guidance or Leeb et al.’s (2010) evaluation framework, as the document which nations should use
to prepare for seasonal and pandemic influenza outbreaks, but instead be used alongside it to help
develop a robust set of policies.
Limitations
There are a number of limitations associated with this research project. Firstly, its
narrowness in scope – 21st century quarantines for influenza. This could limit the applicability of
my results. Also limiting to the applicability of my sources is the lack of stigma associated with
influenza when compared to other diseases for which quarantine may be applied. I don’t identify
many issues associated with stigma, which might lead to further recommendations to mitigate and
address stigma, so my recommendations may not be comprehensive for many other infectious
diseases.
The narrowness of my scope of study also led me to only be able to study a few cases of
quarantine for influenza. This could lead to my results being altered by one or two outlying cases.
I was also forced to rely on studies that discussed general, modelled and hypothetical issues in
quarantine for influenza as a result of the small number of cases, which could also affect my results.
Because it was unethical and impractical for me to do any primary research, all of my
sources are secondary, which is another limitation to my research. However, I had a number of
sources that identified very similar issues and made very similar recommendations, so I believe
that there is scientific consensus backing my recommendations.
Lastly, another limitation to my research is the intentional vagueness of my
recommendations. This could make them hard to apply in practice, but I left a lot of my
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recommendations up to the governments of countries to define, as each exists in its own cultural
context and its policy should be developed within that.
Opportunities for Further Research
Further research is necessary into influenza and quarantine, and even a part of my
recommendations. In addition to the areas which I identify that are directly necessary before,
during, and following a quarantine for influenza, a number of other factors need to be considered.
For example, issues resulting from and recommendations for quarantine for other specific
infectious diseases such as SARS or Ebola. Additionally, I believe the roles of stigma and fear in
a quarantine ought to be investigated more thoroughly relative to quarantine. The effects of culture
and the perception of individual vs. community rights during quarantines are other topics that merit
further investigation.
The effectiveness of quarantine is a subject that should be a part of ongoing research as the
world becomes smaller and diseases emerge and re-emerge. This research should also be extended
into how to apply quarantines and other social distancing measures most effectively in lowresource settings where not all recommendations can be met.
Lastly, I believe it is prudent to try to understand why governments have historically been
reactionary during infectious disease outbreaks and quarantine, instead of proactive.
Understanding the reason behind this can give us insight into how we can help governments change
this pattern and incentive effective, robust preparation in order to protect rights and save lives
during a quarantine.
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