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Lindsay F. Wiley

I. Introduction


The effects of climate change on human health are already in evidence.  The World Health Organization estimates that right now worldwide, about 150,000 people a year die from effects of global warming,
 a number that pales in comparison to what we may see in the future.   We have begun a process of transformation on this planet that is likely to change human civilization as we know it.  The extent and character of that transformation is not yet written in stone.  We still have the opportunity to mitigate the degradation of the global environment on which we depend for our health and sustenance.  But enough damage has been done that the time has come to focus not only on mitigation of climate change, but also adaptation to it.  Adaptation will require scientific, social, cultural, economic, political, and legal innovation.  Because the health effects of climate change are likely to be so significant and so far reaching, a key component of our ability to adapt to a “new normal” will be our global public health infrastructure.


Because this symposium is focused primarily on domestic rather than international or comparative law, this article will address the health consequences of climate change primarily from the perspective of the United States.  It is critical to note, however, that in many ways the health consequences of climate change for other countries are likely to be more severe than in the U.S. and, particularly in the developing world, public health infrastructure and national health law have a long way to go to rise to the challenges that climate change is likely to pose.  In addition to creating novel threats to health and shifting the geographic scope of existing threats, climate change will also act as an intensifier, dramatically increasing the magnitude of preexisting problems ranging from poverty, conflict, and hunger to infectious and chronic disease burdens.  In poor countries and in poor communities within wealthy countries, the effects will be monumentally more devastating.  While this article will address the latter group within the context of the U.S., I am always cognizant of the vastly disproportionate burden that will be born by those living outside of the U.S. and I hope that a discussion of the impact of rising temperatures in exacerbating chronic diseases, some of which have relatively low mortality, will not seem glib in the face of the threat of mass starvation on a scale that may be difficult for us even to imagine.


Because of the nature of the adaptation session of the symposium and its focus on law reform to prepare for the likely consequences of climate change, this article will focus primarily on the more imminent health threats posed by global warming – health effects that are likely to be seen over the next few decades, some of which are already in evidence.  Obviously, over a longer time horizon, climate change could have vastly more devastating health consequences due to large-scale social, demographic, and economic disruptions.
  These effects will be addressed in passing, but because the capacity of our political and legal systems to plan for effects that are likely to be seen in fifty to one hundred years is limited, this article will focus primarily on preparedness for the types of threats likely to emerge, shift, and intensify within the U.S. over the course of the next few decades.


Finally, because of the relevance of recent developments in public health law and policy to our ability to adapt those laws and policies to the consequence of climate change, this article will examine the issue of adaptation to the consequences of climate change through the lens of public health legal preparedness, which is becoming increasingly federalized in response to concern about terrorist threats and a growing understanding of public health emergencies as posing a threat to national security.  It is important to convey, however, that traditionally public health has been primarily the concern of state and local governments and the vast majority of public health law, particularly with respect to more routine matters, is still located at that jurisdictional level.  Much of the public health surveillance and intervention work that will be required in the face of climate change in the U.S. will be done at the state and local level, but I am particularly interested in how the recent influx of federal spending into public health programs and the increase in federal authority over public health matters in response to terrorist and pandemic threats positions us with respect to the threats that will be posed by climate change.  And so it is on the federal level that I will focus.


My thesis is that although recent developments have led to a significant increase in funding and attention paid to public health infrastructure and preparedness, the emphasis on preparedness for extraordinary events may be to the detriment of our ability to cope with more gradually emerging, shifting, and intensifying threats that we are likely to see as a consequence of climate change.  Although the “all hazards” model of preparedness attempts to address the need to allocate funds toward preparedness for all manner of events to increase the likelihood that those funds will ultimately prove useful, that model has in fact given short shrift to natural disasters and disease outbreaks and maintains an emphasis on rapidly developing emergencies rather than more slowly emerging crises.  One reason that our public health law and policy has focused in recent years on preparedness for the extraordinary is that extraordinary risks capture the public’s imagination in ways that routine needs do not.  In conclusion, I propose that emphasis on climate change as a fundamental transformation of our environment that will have important consequences for human health has the potential to motivate the additional political will needed to improve our public health infrastructure in ways that will better position us to handle routine needs as those everyday needs intensify.

II. The Public Health Consequences of Climate Change in the U.S.

In the United States, we are observing the evidence of long-term changes in temperature and precipitation consistent with global warming.  Changes in average conditions are being realized through rising temperatures, changes in annual and seasonal precipitation, and rising sea levels.  Observations also indicate there are changes in extreme conditions, such as an increased frequency of heavy rainfall (with some increase in flooding), more heat waves, fewer very cold days, and an increase in areas affected by drought.  Frequencies of tropical storms and hurricanes vary considerably from year to year and there are limitations in the quality of data which make it difficult to discern trends.  Evidence suggests that the intensity of Atlantic hurricanes and tropical storms has increased over the past few decades.


This description of climate change already in evidence in the U.S. is found in the opening chapter of a report, finally released in July of 2008 by the EPA after months of stalling, on the health effects of climate change in the U.S.
   The report’s findings(that the health effects of climate change are evident in the U.S. right now, and that those effects are going to intensify in coming decades and will significantly increase mortality and morbidity in this country(should have played an important role in the rulemaking process undertaken by the EPA Office of Air and Radiation in its reluctant efforts to regulate greenhouse gas emissions.  A finding of endangerment is central to EPA’s rulemaking process
 and the report, prepared for Congress and EPA by the U.S. Climate Change Science Program as required by the Global Change Research Act,
 provides ample support for such a finding but was not referenced by the rulemaking branch of the EPA.
  This and other actions by members of the Bush Administration, including the censoring of a report to Congress on the health effects of climate change by Julie Gerberding of the CDC last year,
 are a perfect illustration of how awareness of the human health impact of climate change might be a threat those who would opt for a status quo approach.  But my emphasis here is on adaptation, and the findings of the CCSP report show that the demands on the public health system as we adapt to the health consequences of climate change will be significant.  In the U.S., climate change is likely to alter the shape of our public health needs both through the introduction of new threats and the intensification and geographical shifting of current threats.


One of the most imminent and tangible threats of climate change is an increase in the extremity and frequency as well as a geographical shift of weather incidents that have the potential to cause death and disability on a massive scale.  Although it is difficult to quantify the effect of climate change on these events, evidence does suggest that the increase in intensity of Atlantic hurricanes and tropical storms over the last few decades is due in part to increased surface water temperatures in the tropical Atlantic, where hurricanes form.
  Warmer surface temperatures in the Gulf of Mexico and along the Atlantic Coast of the U.S. during the hurricane season also play a role in determining the intensity of storms when they make landfall.
  There is strong scientific support for projections that the wind speeds and rainfall associated with North Atlantic hurricanes and tropical storms will increase as a result of climate change.
  Additionally, sea level rise has the potential to dramatically increase storm surge.
  It is less clear whether, in addition to becoming more intense, these storms will become more frequent, although it is very likely that the spatial distribution of hurricanes and tropical storms will change, bringing greater frequency to some areas.  An increase in the frequency and severity of floods due to climate change is also likely, based on what we know about the hydrological cycle.  Rising average temperatures intensify evaporation and thus increase precipitation.
  There is evidence of an increase in the frequency of extreme precipitation events in multiple regions of the U.S. in recent years.
  Out of control wildfires, which are not classified as weather events but are strongly affected by climate conditions, are also likely to become more frequent and more severe.  As certain parts of the country become increasingly dry, evidence suggest that we will see an increase in the severity of wildfires as measured by the energy released and the number of fires that cannot be contained initially.
  Models predict that much of the Western U.S. will see an increase in wildfire risk, while the Pacific Northwest will see higher levels of rainfall and thus a lower wildfire risk.  


Hurricanes, floods and wildfires can, and in the U.S. often do, result in direct mortality and injuries, but indirect mortality and morbidity can be even more devastating.  In addition to lives lost due to drowning or injury during an extreme weather event or a wildfire, additional mortality and morbidity can be attributed to the indirect effects of such events.  Wildfires cause an increase in particulate air pollution, which in turn can lead to respiratory illness and eye injuries.
  We may also see increased exposure to infectious disease through contaminated floodwaters or unsanitary shelter conditions following an event,
 increased exposure to hazardous chemicals through contaminated floodwaters,
 carbon monoxide poisoning due to the use of generators following an event,
 disruption in medication and health care for those suffering from chronic diseases such as HIV/AIDS, diabetes, and cardiovascular disease, and the mental health effects of natural disasters
.  The mental health impact in particular, in the form of increased anxiety, depression, and post-traumatic stress disorder, tends to be longer-lasting and may represent a greater disease burden than the physical effects of such an event because a larger population is likely to be affected.
  These indirect effects can be difficult to quantify or predict, but consideration of their magnitude is essential to effective preparedness for extreme weather events.  It is also important to note that demographic changes in the U.S. population will further increase the risk of these climate-related health threats as our population ages and shifts to coastal areas and as urban sprawl continues.
  


Despite the intense media attention given to natural disasters like floods and hurricanes that provide captivating visual images, heat waves are in fact the number one cause of weather-related deaths in the U.S.,
 and they are likely to become more frequent and more extreme in coming decades.  Climate change will bring an increase in average temperatures as well as an increase in the number of days with extreme temperatures.  Extreme heat can exacerbate chronic health conditions and has been associated with increased mortality from cardiovascular disease, respiratory disease, renal disease, diabetes, and nervous system disorders.
  Particularly vulnerable groups include the elderly, the very young, city residents, the less educated, the socially isolated, the mentally ill, and people on certain medications in addition to those without access to air conditioning and outdoor laborers.
  The list of groups found to be particularly vulnerable to heat-related mortality and morbidity highlights well-known health-disparities in the U.S.  The risks associated with heat waves in the U.S. are also likely to be increased in coming years by continued urban sprawl, the aging of our population, and the increase in prevalence of obesity, diabetes, and other chronic diseases that are associated with heat-related mortality and morbidity.


There are more gradual effects on health as well.   Poor air quality, which already affects the health of many Americans with respiratory and cardiovascular disease, will be exacerbated by rising temperatures.
  Asthma and other respiratory diseases are on the rise, in part due to declining air quality in many parts of the U.S.
  Millions of Americans are currently exposed to levels of ozone and fine particulate matter (PM2.5) that exceed the National Ambient Air Quality Standards.  Both of these pollutants have a significant impact on human health.  Ground-level ozone is formed by chemical reactions between certain air pollutants (mainly nitrogen oxides and volatile organic compounds
) and sunlight.  It is distinguished from upper-level atmospheric ozone that protects us from harmful UV rays.  Ground level ozone pollution causes both short-term, reversible diminished lung function and longer lasting inflammation of lung tissue.
  Living in areas with high ozone concentrations has been associated with an increase in asthma-related hospital visits
 and premature death
 and may also increase the risk of developing asthma.
 Breathing patterns during physical exertion increase the dose of ozone that a person receives for a given exposure and so athletes, outdoor laborers and children are more vulnerable to the health effects involved.  Asthmatics may also be at greater risk.  Particulate matter (PM2.5) is a different sort of pollutant from ozone.  It includes all airborne particles that are less than 2.5 micrometers in diameter.  The particles can be emitted from sources of pollution or formed through atmospheric reactions among various pollutant gasses.  Most of the particles included in this category (especially soot from diesel, sulfates and nitrates) are created through fuel burning.  Exposure to PM2.5 has been associated with coughing and difficulty breathing, diminished lung function, exacerbation of asthma, the development of chronic bronchitis, as well as increased incidence of heart attack and arrhythmias.
  High concentrations of PM2.5 have also been associated with increases in school absences, hospital admissions, and emergency room visits as well as higher rates of premature mortality.
  The health effects of PM2.5 appear to be related to arterial narrowing and consequent effects for heart health.  Thus, vulnerable groups include those with high blood pressure and preexisting heart conditions.
  One recent study comparing the health effects of preindustrial and present day air quality showed that increasing carbon dioxide concentrations led to a corresponding increase in ground-level ozone and particulate matter, which in turn increased mortality by approximately 1.1% for each degree of temperature increase.
  


Changing weather patterns are also expected to result in an increased incidence of zoonotic,
 vector-, food-, and water-borne diseases in the U.S.
  Environmental conditions affect the survival, persistence, habitat range, and transmission of a variety of pathogens.
  Vector-borne infectious diseases like malaria and West Nile Virus, are those that are transmitted from human to human by blood-feeding arthropods such as mosquitoes and ticks.
 Mosquito-borne diseases are likely to become an increasing concern in the U.S. as milder winters and changing precipitation patterns favor an increase in mosquito populations.  West Nile Virus, which was virtually nonexistent in the U.S. until 1999, has now been reported in 47 states, with over 25,000 cases and 1,000 deaths reported. In 2005, the first case of Dengue Fever acquired in the U.S. was reported in an area of Texas near the Mexico border.
  Climate change may also impact the size and range of tick populations, increasing the incidence of the diseases they carry.
  Zoonotic diseases, like Hantavirus carried rodents or H5N1 influenza carried by birds, develop in an animal population reservoir and are then transferred through animal-human contact.  They are similarly affected by weather patterns as the habitats and size of animal populations shift in ways that may bring them into greater contact with humans.  Indeed, the Hantavirus outbreak in the Western U.S. was associated with a change in weather patterns due to effects of the El Nino Southern Oscillation (ENSO).
  Surprisingly to some, food-borne illness is also sensitive to changes in climate. 
  Kristi L. Ebi, Ph.D., a lead author of the Human Health chapter of the Intergovernmental Panel on Climate Change’s Fourth Assessment Report, has said that the likely effects of climate change on food and water-borne illnesses like salmonella deserve to receive more attention from the popular press.
  We are likely to see a decrease in the availability and quality of water in the U.S. due to the effects of climate change.  The intensity of droughts is likely to be exacerbated by higher temperatures and changing weather patterns.  Global climate models project that the Northeastern U.S. will see an increased frequency of prolonged droughts
 and that the Southwest will experience a major reduction in the availability of water.
  Water quality will also be an increasing concern.  For example, harmful algae blooms are on the rise as average surface water temperatures increase.
  


These more imminent effects of climate change are likely to be followed by even more serious threats to health due to unprecedented food and water shortages, mass migration, and increases in armed conflict as the growing world population fights for access to ever-decreasing resources.
  The mutually reinforcing trends of environmental degradation and climate change are likely to alter the security of human settlements across the globe in fundamental ways.  Climate change will intensify a global food crisis already in evidence today.
  Water scarcity will have far reaching consequences for health.
  The natural disasters described above, as well as other, more gradual processes such as rising sea levels, loss of soil moisture in some areas and increasing precipitation in others, melting glaciers, and changing seasonality of snow melt are “likely to make many parts of the world uninhabitable, or at least uneconomic.  According to the United Nations University Institute for Environment and Human Security, up to 10 million people are currently induced to migrate by changing environmental conditions each year and as the situation worsens we may see as many as 50 million “environmental refugees” by the end of this decade.
  Over the course of a few decades, if not sooner, hundreds of millions of people may be compelled to relocate because of environmental pressures.”
  The global health consequences of food and water insecurity and mass migration are likely to require significant multilateral action not only to address reduction of carbon emissions or to address humanitarian crises, but to address fundamental issues about how we will distribute diminishing resources.  An effective multilateral response will probably require a major shift in the way that the United States handles its obligations to those outside its borders, obligations which gain moral impetus from the connection between the prosperity we have been able to enjoy over the last several decades and the devastation that is coming to the developing world.

III.  Public Health Preparedness


In recent years, threats such as terrorism and emerging infectious disease outbreaks and pandemics, have caused us to look at our nation’s public health system in new ways.  Prior to the terrorist attacks of 2001, the public health system was in the throes of something of an identity crisis following the epidemiological transition in the twentieth century from a focus on endemic infectious diseases and poor nutrition as causes of mortality and morbidity to a focus on chronic, noncommunicable “lifestyle” diseases like cardiovascular disease and diabetes. “Old” public health had accomplished the eradication of cholera, polio, and small pox in the U.S., but what should be its role in fighting obesity, cancer, and high blood pressure?
  Public health law in particular, which had been on fairly firm ground in negotiating the curtailment of individual liberties in the interest of fighting the spread of communicable diseases, found itself in less sure territory.  To quote a recent article on the role of public health law in liberal democracies, “The use of law as a policy tool to respond comprehensively to environmental exposures, unhealthy lifestyles, and accidental injuries threatens to impinge on the interests of a wide variety of industries, and to significantly expand sites for state intervention.”


Against this backdrop, the jetliner and anthrax attacks of 2001, the SARS outbreak of 2003 and urgent warnings that pandemic influenza may strike soon, have focused attention on our nation’s public health preparedness.  Public health preparedness encompasses readiness for widespread infectious disease due to a natural outbreak or intentional bioterrorism as well as preparedness to ensure our nation’s health security in the face of non-biological terrorist attacks or natural disasters.  In recent years, to quote a recent article on the reinvigoration of the “command and control” model of public health in response to recent threats, “the conceptual framework of emergency preparedness and response [has] subsume[d] ever larger segments of the field of public health.  Authorizations of funding for public health activities underscore the need to prepare for emergencies, and contingency planning has been folded into an all-hazards framework that channels public health policy and programs.”
 

“All-hazards” has become the watchword in preparedness.  In the U.S., the approach is embodied at the federal level in the National Response Plan (NRP) (currently being reworked as the “National Response Framework” in response to criticism that it does not provide much in the way of an actual “plan”).  The NRP attempts to integrate existing preparedness, response, and recovery programs into a single “all hazards” plan (or “framework,” if you prefer) that can be adapted to any domestic terrorist attack, natural disaster, or public health emergency.
  At the state level, this approach has been embodied in the Model State Emergency Health Powers Act (MSEHPA), some version or portion of which has been adopted in 38 states and the District of Columbia.  And at the international level, the new International Health Regulations (IHR) adopted by the World Health Organization in 2005 draw somewhat obliquely on the all hazards model.  The old IHR(which had limited relevance to modern global health governance given their application only to cholera, yellow fever, and plague(were completely overhauled and replaced with a new IHR that now requires, among other things, reporting of any “event” with a serious public health impact that is “unusual or unexpected.”  Though there has been almost no discussion of the application of the IHR to natural disasters or other weather-related events such as severe famines in the literature, publications by WHO offering guidance on the IHR feature prominent images of hurricanes and flooding alongside biohazard symbols and bacteria,
 suggesting that what has been designed primarily as an infectious disease reporting regime should also prepare the global community for the impact of natural disasters.


In principle, the all-hazards approach is an excellent idea.  Particularly at a time when the U.S. and other nations are investing significant resources into preparedness for rare events that may never occur, it is politically useful to say that these infrastructure expenditures and legal reforms will serve the dual purpose of preparing us for more likely events like natural disasters.  And in practice, there have certainly been benefits for public health infrastructure’s capacity to handle routine threats due to the broad definition of the types of emergencies for which the influx of new preparedness funding can be expended.  Several critics have pointed out, however, that the all-hazards approach generally gives short shrift to non-terrorism related events, a weakness that could become increasingly concerning in the face of increasing natural disasters and regional changes in infectious and chronic disease threats as a result of climate change.  I will discuss these criticisms in detail in section III, below.

IV.  The Likely Demands of Climate Change on Public Health Infrastructure, Law and Policy and Weaknesses in the Current Public Health Legal Framework 


In coming decades, the likely health effects of climate change will challenge our nation’s already overburdened public health infrastructure in new ways.  Every public health function will be called upon in response to climate change, but a few key roles will be particularly important to address the more imminent effects outlined above.  Here, I’d like to focus on three likely demands on the U.S. public health system in response to climate change in which public health law will play a major role: (1) disaster preparedness and response, (2) disease surveillance, and (3) infectious disease control, especially vector control.  Obviously, a number of other public health functions and health policies will also impact our ability to adapt to the health consequences of climate change over the next few decades.  In particular, accessible and affordable health care will become an increasingly pressing concern in the face of all of the threats posed by climate change, but those areas are better addressed by other experts.  


Whether they are in fact evidence that anthropogenic climate change is already having an impact on health or not, events like Hurricane Katrina, the increase in incidence and severity of asthma, particularly among children, and the emergence of West Nile Virus as an infectious disease threat in the U.S. provide a glimpse of our nation’s current capacity to respond to the types of events that are likely to become increasingly common as our global climate changes.  This article will examine three case studies that highlight the types of conflicts that are likely to arise in public health law in coming decades as well as some of the inadequacies of our current public health system’s preparedness for the consequences of climate change: (1) the incompatibility of the strategic national stockpile of pharmaceutical and medical supplies with the needs of disaster response following Hurricane Katrina; (2) privacy-based barriers to public health surveillance programs seeking to track trends in pediatric asthma; and (3) conflicts over the use of pesticides for vector control to fight West Nile Virus in the U.S.


Upon delving more deeply into these three examples, a picture emerges of the ways in which climate change weighs in on some of the key concerns of public health and public health law.  Public health law has in many ways been structured around the issue of striking the balance between individual rights and the common good.  This balance becomes all the more complicated in the face of threats against which the curtailment of liberty is less obviously effective.  Another public health law concern that has become increasingly important during a time of federalization is determining which level of government is best suited to protect the public’s health.  This determination is made all the more difficult in the face of threats that are local in nature but are far beyond the reach of local resources.  Public health law has also increasingly focused on health disparities and the issue of how to draw the line between public and private responsibility for health in the context of a rapidly widening gap between the haves and the have-nots.  And finally, public health lawyers constantly face the difficulty of setting health priorities given that our perception of risk is often clouded by “irrational” factors.  For example, the greater indignation, fear, and uncertainty associated with perishing in a large-scale terror attack as opposed to dying from complications of diabetes due to a disruption in one’s ability to obtain necessary medications has a major impact on the political will available to address these problems.  First the epidemiological transition and then terrorism and pandemic preparedness have played a major role in shaping these discussions.  Climate change is poised to be the next major transition to fundamentally alter the balance on these important questions regarding public health law and policy.

A.  Disaster Response: The Strategic National Stockpile and the Failures of the All Hazards Approach in the Government Response to Hurricane Katrina


The failed response to Hurricane Katrina has been widely discussed as an indication of how unprepared we truly are for a large-scale public health emergency of any kind, but it particularly highlights some of the ways in which purportedly “all-hazards” measures for terrorism preparedness are in fact ill-suited to natural disasters.  I’d like to discuss a specific example that also points to the failure of disaster response measures to adequately address the needs of vulnerable populations.  In the aftermath of the government’s failed response to Hurricane Katrina, one of many factors that emerged as having contributed to the devastating impact of the disaster was “the push pack story,” which highlighted the failure of the Strategic National Stockpile to appropriately meet the needs of hurricane survivors and the misfit between the NRP and non-terrorism related events.


The Strategic National Stockpile (SNS) is a stockpile of “drugs, vaccines and other biological products, medical devices and other supplies … to provide for the emergency health security of the United States … in the event of a bioterrorist attack or other public health emergency” maintained by the Secretary for Health and Human Services, in conjunction with the Centers for Disease Control and Prevention (CDC) and the Department of Homeland Security (DHS). 
  In many ways, the political maneuvering behind the brief but convoluted history of the SNS is an excellent illustration of the turbulent influence of recent events on public health law and policy and provides insight into the current culture of public health preparedness that will be the backdrop against which climate change adaptation will be addressed in the context of public health law in coming years. For these reasons, I will describe this history in some detail.


The history of the SNS begins with the institution of a pharmaceutical stockpile program in 1998.  In response to embassy bombings in Kenya, Uganda, and the Philippines and escalating tensions in Saudi Arabia, President Bill Clinton issued Presidential Decision Directive-62 (PDD-62), ordering the development of plans to deter and respond to terrorist attacks on the United States.
  In addition to giving the Department of Health and Human Services (HHS) lead authority in efforts to prepare for an emergency involving CBRN weapons, PDD-62 ordered HHS and the Department of Veterans Affairs to stockpile countermeasures.  Congress appropriated $160 million to fund the National Pharmaceutical Stockpile (NPS) in 1999
 and directed the U.S. Centers for Disease Control and Prevention (CDC), within HHS, to procure vaccines.
  The NPS was clearly designed to respond to terrorist attacks,
 and was organized around the provision of twelve-hour “push packages” that could arrive in any city in the U.S. within twelve hours.  Currently, each fifty-pound push pack costs about $6 million and contains over 100 different types of supplies.
 From the inception of the NPS, the packages were designed to include large quantities of pharmaceuticals, antidotes and other medical supplies, with a focus on vaccines to protect against anthrax, plaque, tularemia, and nerve agents.  The push packs were (and still are) stored at warehouses in a dozen undisclosed locations throughout the country, to be delivered by the federal government to state and local governments through coordination with private contractors.  The first deployment of a push pack from the NPS was in response to the September 11, 2001 terrorist attacks.  The package arrived in New York within seven hours of the attack,
 but was ultimately useless given the nature of the devastation.


In response to the September 11th attacks, Congress passed a flurry of antiterrorism legislation, including the Public Health Security and Bioterrorism Response Act of 2002,
 which transformed the NPS into the Strategic National Stockpile (SNS), broadened the program’s purpose, and increased its funding.
  Notably, Congress gave the SNS a considerably broader mission than the NPS: “to provide for the emergency health security of the United States, including the emergency health security of children and other vulnerable populations, in the event of a bioterrorist attack or other public health emergency.”
  The Homeland Security Act of 2003 brought about the largest reorganization of the federal government since World War II and had a significant effect on the SNS.
  The HSA moved a number of HHS functions to the newly created Department of Homeland Security (DHS) and put the SNS under the authority of the DHS Undersecretary for Emergency Preparedness and Response, in consultation with the HHS Secretary.
  This transfer represented a renewed commitment of the SNS to its antiterrorism mission and preparedness for non-terrorism related public health emergencies, which had only been added to the SNS agenda the year before, largely fell by the wayside.


In response to increasing concern about bioterrorism as well as newly emerging and re-emerging infectious disease threats such as the SARS outbreak of 2002-03, Congress passed the Project Bioshield Act of 2004,
 which authorized a ten-year, $5.6 billion program to encourage the development and production of new countermeasures for chemical, biological, radiological and nuclear (CBRN) agents.  Congress moved authority over the SNS back from DHS to HHS and granted to the HHS Secretary sole responsibility for developing and executing a strategy for research, procurement, acquisition, storage, and delivery of the countermeasures to and from the Strategic National Stockpile.
  


The SNS also interacts in important ways with other government programs and agencies.  The FDA is responsible for regulating and approving vaccines, countermeasures, and other medicines under the Federal Food, Drug, and Cosmetic Act.  Because this process is often lengthy and strictly risk-averse, the Project Bioshield Act of 2004 amended the Public Health Service Act
 to permit emergency use of countermeasure treatments not yet approved by the FDA.  Newly created “Emergency Use Authorization,” allowed the FDA to loosen their regulations and expedite the process for approving countermeasures for use in public health emergencies.
  The 2006 Pandemic and All Hazards Preparedness Act (PAHPA)
  also directed the FDA to provide technical assistance in the development of medical countermeasures.
  


The Biodefense Advanced Research and Development Authority (BARDA) and the $1.07 billion Biodefense Medical Countermeasures Development Fund were established by Congress in 2006, under the Pandemic and All-Hazards Preparedness Act.
  BARDA’s most important role is to support and advance the development of promising countermeasures.  PAHPA sought to augment countermeasure development by funding projects that are beyond the National Institutes of Health’s (NIH) basic research funding but are not yet at the stage of development at which funding can be provided under the SNS procurement program.
  BARDA now manages Project Bioshield and the Public Health Emergency Countermeasures Enterprise (PHEMCE), both of which are focused on “the development and purchase of the necessary vaccines, drugs, therapies, and diagnostic tools for public health medical emergencies.”


While selection and procurement decisions regarding the SNS and related programs are complicated by interagency coordination issues within the federal government, the distribution process is additionally plagued by interjurisdictional considerations.  The SNS forms part of a federal preparedness framework that must balance the role of the federal government against those of state and local governments that have traditionally been primarily responsible for public health matters.  Biosecurity presents unique challenges for defining the role of the federal government in preparedness and response efforts.  It unites one of the most fundamental functions of the federal government, national security, with one of the most fundamental functions of the state governments, public health.  As a result, SNS distribution follows a somewhat convoluted process.  A simple statement from CDC regarding the process whereby the SNS is activated belies a morass of bureaucracy:  “To receive SNS assets, the affected state’s governor’s office will directly request the deployment of the SNS assets from CDC or HHS.  HHS, CDC, and other federal officials will evaluate the situation and determine a prompt course of action.”
  


As part of the National Response Plan/Framework, the SNS is touted as being positioned to respond to any type of public health emergency, regardless of its cause.  Like many aspects of the NRP/NRF, however, the predominant focus of the SNS on anti-terrorism has been detrimental to its ability to effectively meet the needs of the U.S. population following non-terrorist events.
  In loose correlation with the shifts from HHS to DHS and back again, the purported commitment of the SNS to preparedness for non-terrorism related public health emergencies has wavered throughout its history.  Regardless of how that commitment has changed on paper, however, the reality is that the SNS has never been well-suited to natural disaster response.  


Natural disasters have a disproportionate impact on vulnerable populations such as the poor and those who suffer from chronic health conditions.  Many survivors of the initial impact of Hurricane Katrina lost their medications and had great difficulty accessing and refilling prescriptions.  “For a number of people, the loss of access to consistent medication may have had serious, even fatal consequences.”
  Individuals with diabetes, cardiovascular disease, HIV/AIDS and other chronic diseases risk serious health complications or even death if their access to medications is disrupted.  Even many months after the initial impact of the hurricane, individuals with chronic medical conditions were still unable to access the medical care they needed.  Healthcare personnel working in New Orleans reported anecdotal evidence of a rise in patients with untreated chronic illness, especially hypertension, diabetes and HIV/AIDS.  “These people come in with extremely severe problems …. Diabetics have been off their insulin for six months.  They come to us in diabetic ketoacidosis.”
 


In the aftermath of Hurricane Katrina, twelve-hour push packs were deployed from the SNS but did not actually arrive until three days after the storm hit.
  Local governments were responsible for managing evacuation of individuals with special needs, but did not sufficiently prepare for the needs of those suffering from chronic illness.
  For example, the Superdome, the “shelter of last resort” that housed more than 14,000 evacuees, did not have the capacity to provide dialysis or food appropriate for diabetics.
  Thus, the state and local government were “heavily dependent” on the SNS for provision of medical supplies.
  When they did arrive, the push packs, which were designed primarily to respond to a chemical, biological, radiological, or nuclear event, were mostly filled with items that were of no use whatsoever for treating natural disaster victims.
  There were few supplies for emergency management of chronic diseases like diabetes, cardiovascular disease, and HIV/AIDS.  Congress’s report on the factors contributing to the devastating effects of Katrina pointed to the poor selection of materials included in the push packs as a significant planning failure.


In many ways, the all-hazards approach to preparedness may actually harm our nation’s ability to respond adequately to the increasing severity and frequency of natural disasters that we are likely to see in coming decades as a result of climate change.  The influx of federal preparedness funding and efforts devoted to developing and reworking the NRP/NRF may be just enough for political actors to feel that they have addressed and are addressing our nation’s need for better protection from extreme weather events and related threats.  In reality, however, preparedness funding has suffered from its intense focus on the kinds of rare and dramatic events(hemical, biological, radiological and nuclear attacks and the immediate physical impact of hurricanes(that capture the public’s attention in a way that the long and steady aftermath of a natural disaster an its indirect effects on population health do not.  Either all-hazards planning must take more complete account of non-terrorism related events, or more of the funding for preparedness must be diverted to building essential infrastructure for meeting more routine health needs.  Because climate change is likely to act primarily as an intensifier of more routine threats to health (albeit in a way that is likely to overwhelm current resources in a way that defies imagination), preparedness for climate change is far more likely to bring about reforms that are useful in a day-to-day way than those achieved through current preparedness efforts.  Of course, devotion of significant resources to meeting more routine health threats is, perhaps ironically, more politically controversial in a nation where personal, rather than governmental, responsibility for health care has been the norm.  While government provision of CBRN countermeasures enjoys broad political support, suggestions that the government should make provision for essential medicines for chronic illness may be met with significant resistance from those who believe that stockpiling such medicines is a personal responsibility.
B.  Public Health Surveillance: FERPA’s Privacy Protections as a Barrier to Effective Tracking of Pediatric Asthma Trends as Air Quality Worsens


Public health preparedness is not only a matter of injecting considerable new funding into the development of countermeasures and infrastructure.  It has also meant a significant legal reform effort to remove legal barriers (particularly those associated with individual rights) to effective public health emergency response and to revise existing or create new emergency legal regimes to be called into play in extreme situations.  The Model State Emergency Health Powers Act is probably the best example of what public health preparedness law reform has accomplished in this regard.  But public health lawyers have played a role in addressing the need for emergency preparedness in other areas of the law as well, and have engaged in new dialogues with the stakeholders in these seemingly non-health law regimes to bring statutes and regulations outside of health law into line with new emergency preparedness initiatives.  


The continuing development of health emergency-related exceptions to the Family Educational Rights and Privacy Act of 1974,
 (FERPA) as a means to address pressing needs for public health surveillance has been one such dialogue.  A review of the still-active history of this development, like the description of the SNS above, provides insight into the culture of emergency preparedness law.  The balance between the need for public health surveillance and the desire to protect individual rights to privacy of health information has, in the context of FERPA, relied heavily on the concept of “emergency.”  While rare infectious outbreaks such as methicillin resistant staphylococcus aureus (MRSA), which have recently captured the public’s attention,
 are clearly covered by the health emergency exception to the stringent privacy protections afforded by FERPA to students, asthma, which has a far greater disease burden, is not.  


Asthma prevalence in the U.S. is approximately 10.9%, representing 35.5 million Americans. Asthma is one of the most common chronic childhood diseases and a leading cause of hospitalization among children.  Pediatric prevalence is estimated at around 5.3% for current asthma and 12.1% for lifetime diagnosis.
  Low-income minority children are particularly vulnerable to the disease, with some communities reporting incidence rates as high as 20%.
  Fortunately, morbidity and mortality due to asthma are largely preventable through good patient and caregiver education and access to high quality health care.
  As for many chronic diseases, treatment guidelines for asthma focus on long-term management of the disease to prevent acute episodes.  Unfortunately, despite improvements in practice guidelines, many patients continue to be undertreated with “controller” medications (such as inhaled corticosteroids) intended for long-term management and prevention and overtreated with “rescue” medications (such as short-acting beta2 agonists).  This pattern is associated with increased risk of hospitalization and death due to asthma.
  


Access to health information is essential to the ability of state and local health authorities to carry out their duty to protect the public’s health.  Surveillance of health data allows health authorities to target health promotion and disease prevention programs, indentify specific health needs within sub-groups of the population, track long-term health outcomes among various groups, and evaluate the effectiveness of public health programs.  Individual health information is also essential to monitoring levels of immunization coverage to prevent outbreaks of preventable infectious diseases.  Public health surveillance relies upon studies of existing health data as well as mandatory reporting of notifiable health conditions that are specified by law.  State laws typically require that certain health conditions (mostly, but not only, communicable diseases) be reported by health practitioners to state authorities.
  Public health surveillance is particularly important for tracking environmental health because it is so difficult to link environmental exposures to health outcomes.  Individual health data allows health authorities to identify and study trends in chronic and environmental diseases, such as autism, developmental disabilities, cancer, and asthma
 and to identify, evaluate, and track the effects of environmental exposures, such as exposure to lead or other potentially toxic substances.
  After critics raised awareness that no tracking programs existed at the state level for many of the exposures and health effects that may be linked to environmental exposures, in 2002, CDC began developing a nationwide environmental health tracking program (EPHT).  The program is designed to facilitate the collection, analysis and interpretation of data on environmental hazards, exposures, and health outcomes and to promote state and local capacity to promote environmental health.


The primary focus of recent efforts to improve public health surveillance capability (in the EPHT and other programs) has been on nationalizing surveillance through integration and standardization of state infectious disease reporting and on “syndromic surveillance,” which aims at rapid early-event detection of disease outbreaks or bioterrorism events.
  In contrast to what is needed to track possible national terrorist attacks or a worldwide pandemic, the health threats associated with climate change are likely to be local or regional in nature and will require strong local surveillance more than increasing centralization.  Obviously, there is an urgent need for better funding of local surveillance efforts and at a time when budgets at every level of government are tight, it may be difficult to argue that disease surveillance should be a top priority.  On the other hand, removal of legal barriers to surveillance is a relatively inexpensive reform that strengthens local capabilities.  


Although the primary federal health information privacy law, the Health Insurance Portability and Accountability Act of 1996 (HIPPA), includes an exception for public health disclosures, another key federal privacy statute, The Family Educational Rights and Privacy Act of 1974
 (FERPA) does not.   FERPA was enacted to provide public school students and their parents or guardians with access to their educational records and some ability to control the use and disclosure of those records.  The statue protects the privacy of student educational records and generally requires consent for disclosure of personally identifiable information from school records.  Health information relevant to disease tracking that is included in school-based records is protected by FERPA, which prevents disclosure to public health authorities, without written consent from the student or parent.  


FERPA does include a statutory exemption for disclosures “in connection with an emergency,” to “appropriate persons if the knowledge of such information is necessary to protect the health or safety of the student or other persons.”
  Federal regulations require, however, that this exception will be strictly construed and the U.S. Department of Education’s Family Policy Compliance Office (FPCO) has heavily emphasized the immediacy of the alleged threat as the key to the emergency exemption.
  A great deal of the surveillance data necessary for tracking and addressing the public health consequences of climate change would not be covered by the immediacy-based emergency exception.  For example, in November 2004, the U.S. Department of Education’s Family Policy Compliance Office issued an interpretation letter addressing a conflict between FERPA and New Mexico Health Department regulations that required mandatory routine reporting of a variety of health conditions to the State Department of Health and immediate reporting of certain communicable diseases to the State Office of Epidemiology (SOE).  The FPCO advised that while the requirement that certain communicable diseases be reported immediately to the SOE fell under FERPA’s emergency exception, these releases must be narrowly tailored, temporally limited, and made to the appropriate authority.  Routine reporting of notifiable conditions was not in compliance with FERPA because there was no imminent danger or threat to the community.


The Department of Education has recently released a proposed revision of the regulations pertaining to the health and safety emergency exceptions to FERPA in response to the Virginia Tech tragedy of April 2007.  The proposed regulations would eliminate the provisions requiring strict construction of the health and safety exception and would provide for deference to educational institution’s determinations that an “articulable and significant” threat to the health or safety of a student or other individuals exists. Comments accompanying the proposed regulations note, however, that “the ‘health and safety’ exception does not allow disclosures on a routine, non-emergency basis,”
 suggesting that the FPCO’s determination in its New Mexico interpretation letter that not all routine reporting of notifiable conditions meets the health and safety exception test may still hold.

FERPA has posed a major barrier to several states’ recent efforts to track trends in childhood asthma.  According to a study undertaken by the Association of State and Territorial Health Officials (ASTHO), which is lobbying the FPCO to broaden its interpretation of the health and safety exception, 43 states were conducting asthma surveillance as of 2007.  Most of them were using mortality, hospital discharge, and Medicaid data as their primary sources of health information, but approximately one quarter of states were also using data from school records regarding absenteeism and school nurse reporting to gain a fuller understanding of the burden of childhood asthma.  According to ASTHO, “[h]ealth related data contained in education records are supplemented with incident-specific and observational information.  Thus unique information may not be included in other public health surveillance systems, such as mortality records and emergency room visits data.  For example, a child who experiences frequent wheezing episodes when exercising in gym class, but has not been diagnosed by a physician as having asthma, is something a school nurse would likely include in the child’s educational record.”
  These studies are significantly hampered by FERPA’s requirements that individual consent must be obtained for the use of student health data in a nonemergency situation.  Under these circumstances, individualized consent introduces significant selection bias and use of aggregated data with all identifiable information removed creates the risk of inaccurate counts, double counting, and prevents follow-up research.


Privacy protections are essential to personal liberty as well as to good health. Traditionally, many attempts to balance individual rights against the common good in the public health context and others have, like the health emergency exception to FERPA’s protections, focused on the concept of emergency response.  Emphasis on the immediacy of a health threat as justification for overriding personal privacy protections does not, however, meet the needs of the health threats posed by climate change, which are likely to occur more gradually.  Efforts by the public health and public health law community to bring individual rights and community needs into balance in this context have so far failed to adequately address health needs that are more routine, but equally if not more important in terms of morbidity and mortality.  This failure highlights the ways in which our ability to respond to the health threats posed by climate change(particularly those such as the increase in prevalence and exacerbation of morbidity and mortality due to asthma, which are likely to take the form of a gradually emerging crisis rather than an immediate emergency(may in fact be hindered rather than helped by the public health preparedness mindset.  


There is, of course, a legitimate argument for why MRSA, a deadly bacteria that can spread from person to person extremely quickly if the institution where the outbreak occurs is not disinfected immediately, justifies more significant infringement of individual privacy protections than asthma, a non-infectious “epidemic” that emerges slowly and against which surveillance efforts that require curtailment of individual rights are less obviously effective.  Nevertheless, the health crisis created by climate change over the course of decades is no less serious and requires no less Herculean a mobilization effort simply because it does not occur rapidly.  And of course, HIPPA, which has far broader application to health information than FERPA, does include a public health exception to its privacy protections that allows for routine, but important, disclosures.  


As these sorts of routine health threats become far more intense and basic human needs are harder to meet in the face of climate change, however, it may be that strict privacy protections will increasingly have to give way to the need for population health surveillance, even in the context of noncommunicable health threats.  Given that HIPPA, which has far broader application than FERPA, does grant a farther-reaching exception for public health purposes, the impact of FERPA’s stringent protections is limited.  Nonetheless, the story of the struggle between FERPA and public health reveals much about the huge role that emergency-focused public health law reform has played in recent years and the ways in which that focus is detrimental to our ability to respond to the health threats posed by climate change.  One of the many challenges posed by climate change to public health law will be to reconceptualize the balance between individual rights and the public’s health in a way that can rise to the challenge of major health threats that emerge gradually.

C.  Infectious Disease Control: West Nile Virus and Concerns About Widespread Use of Pesticides for Mosquito Control


West Nile Virus, also known as Eastern equine encephalitis, is a potentially fatal viral encephalitis transmitted from infected birds to humans via mosquitoes.  Human-to-human transmission is extremely limited.  The first case acquired in the U.S. was reported in Queens, N.Y. in 1999.  Within just a few years, cases were reported in all but one of the states in the continental U.S.  In 2001 and 2002, the disease received major media attention as outbreaks spread rapidly to new areas.  In response to the new threat and the fear it generated, significant controversy erupted over ground and aerial pesticide spraying to control mosquito populations.  


Regulating pesticide use has been an important part of environmental protection since the birth of the environmental movement with Rachel Carson’s Silent Spring.
  The debate surrounding the ban of DDT in the 1960s and 70s focused on the impact of pesticides on the environment, particularly on bird populations, including the American Bald Eagle.  Indeed, many pesticides commonly used for mosquito control are toxic to fish, marine arthropods like lobsters, birds, and pollinating bees and other beneficial insects and more than 98% of sprayed insecticides reach a destination other than their target species, including these non-target species, air, water, bottom sediments, and food.
  These ecological effects can also have economic consequences for some stakeholders.  For example, during the controversy over widespread mosquito spraying in New York to control WNV, some blamed pesticide run-off for the total devastation of the lobster fishery in Long Island Sound.
  Organic farmers have also complained that mosquito spraying harms their livelihood.
  Recent debates regarding pesticide use for West Nile Virus control in the U.S. and the use of DDT for Malaria control in other countries have also begun to take the effects of pesticides on human health, particularly for pregnant women and children, more seriously.  Many of the pesticides used in the U.S. to spray for mosquitoes contain active ingredients that are known or suspected human carcinogens, endocrine disruptors, and neurotoxins.
  


In the first few seasons of West Nile outbreaks in the U.S., local public health authorities were under pressure to make a quick decision regarding whether to spray.  Public and political pressure tended to overvalue the risk of West Nile Virus (which was a knowable, short-term risk receiving considerable media attention despite the fact that relatively few people were being infected) and undervalue the risk of toxic exposure (which tends to have more subtle effects, brought about through a complex chain of causation, and occurring years or even decades down the road, and yet was a risk to which large populations were exposed).  Media coverage of the rapid spread of the disease across the U.S. with outbreaks reported in new areas on a regular basis and the fact that early on, the disease was rarely detected until someone was very ill contributed to heightened fear of the disease.


The early public health response to West Nile Virus highlighted issues of coordination among agencies with divergent missions and the appropriate role of the federal government in developing public health guidelines for local or regional health threats.
  Local authorities relied heavily on the recommendations of the CDC, which initially required pesticide spraying in a two-mile radius surrounding the area in which even a single infected bird or mosquito was found.
  This reliance was problematic for two reasons: First, the CDC’s guidance was based almost solely on the infectious disease risk without sufficiently taking the risks of pesticide application into account.
  And second, it may have been inappropriate for local governments to accept general guidelines from the federal government without question given that the level of local risk may vary and local tolerance toward the two different types of risk (infectious vs. potentially toxic environmental exposure) may vary as well.  The CDC later revised its recommendations in 2001 to promote the use of less harmful alternatives (such as elimination of breeding grounds and public education about mosquito avoidance) before widespread pesticide spraying as a last resort.


The WNV outbreak prompted several states to consider new legal measures to allow for emergency override of pesticide and insecticide use controls in the case of disease outbreaks and legal controversy erupted over some states’ provisions for emergency spraying.
  In Vermont, for example, a new law authorized the state department of agriculture to issue permits for insecticide use without the notice and comment period generally required by state law in cases where the state commissioner of health found an imminent risk to public health due to WNV or other serious mosquito-borne illness.
  In New York, state law excludes emergency pesticide use to protect against an “imminent” threat to health from general public notice requirements.  Widespread pesticide spraying in New York City in response to the WNV outbreak in the summer of 2000 prompted a lawsuit by environmental activist groups to enjoin the spraying, arguing that it was in violation of state and federal environmental protection laws.  Ultimately, a federal Court of Appeals held that the spraying was legal.


One of the consequences of climate change is that vector-borne infectious disease will become a more pressing concern in the U.S.  We’re likely to see an increase in incidence of diseases like WNV and Lyme Disease and possibly also reemergence of malaria
 and other diseases previously eradicated in the U.S., as well as the emergence of new pathogens.  In response, the pressure to use pesticides more heavily is likely to mount.  Some groups are likely to push for the use of more powerful pesticides such as DDT, which was banned in the U.S., but continues to be used in Africa and elsewhere.  The U.S. ban has always included an exception for health emergencies and it may not be too far off base to imagine that its use in the U.S. may be revived by increasing vector-borne disease threats.  Controversy over the U.S. ban of DDT has recently been renewed
 and has gotten particularly ugly: one group has called the U.S. ban a “Green Eco-Imperialist Legacy of Death” and (at least partially erroneously) attributed millions of malaria deaths to the ban of DDT.
  In 2006, amid a great deal of controversy, the World Health Organization reversed its previous policy and recommended the use of DDT for indoor spraying to control malaria.
  


Increased pesticide use for public health vector control could have serious health and ecological consequences.  In a synergistic process, human efforts to adapt to climate change through increased pesticide use, will create additional burdens on ecosystems already under severe stress due to the changing climate.
  In addition to these environmental concerns, vector control decisionmaking will need to address how the threat of infectious disease should be balanced against the threat of pesticide exposure and how public health concerns should be weighed against the rights of stakeholders whose livelihood will be harmed by widespread pesticide use.  Questions regarding the proper relationship between federal and international health authorities and state and local decisionmakers who are subject to political process are also likely to become more prominent.  These decisions will be particularly difficult as emerging and reemerging infectious diseases may generate fear and media coverage far out of proportion to their real level of risk.  Advocates for action to mitigate and/or adapt to climate change must be cautious not to overstate the increased risk of vector-borne disease that is anticipated as a consequence of climate change, particularly in the United States, where the increased risk is likely to be minimal compared to other areas of the world.  Highlighting risks like West Nile Virus in an attempt to raise awareness of the health consequences of climate change is to some extent helpful, but carries with it the threat of creating needless fear that may lead to irrational public health decisionmaking.  

V. Conclusion


The health threats posed by climate change differ in important ways from the threats of bioterrorism and emerging infectious disease outbreaks that have been a major influence on public health law reform in recent years.  The examples described here of incompatibilities between our current public health law and policy and the types of health issues that are likely to become more common in the coming decades highlight the key conflicts that have always been a part of public health law: setting health priorities given our tendency to perceive risk based on irrational factors, striking the balance between individual rights and the common good, determining which level of government is best suited to protect the public’s health, and assigning public and private responsibility for health.  


Contrary to the all-hazards approach, in many instances, climate change will pull in opposition to terrorism and pandemic threats as an influence on public health law and policy.  Whereas terrorism and pandemic threats have perhaps received public attention out of proportion to their status as health risks, many of the health threats associated with climate change(especially the exacerbation of chronic diseases such as asthma and cardiovascular disease(are not likely to capture the public imagination in proportion to their likely disease burden.  While the threat of terrorism has to some extent brought about a return to the “command and control” model of public health law, in which state power to restrict individual liberty is granted a longer leash, that state power is less likely to be deployed to protect vulnerable populations from death and disability due to asthma than to require reporting of infectious disease cases that might indicate a biological terrorist attack.  Perhaps most notably, while the national security aspects of the terrorism threat have brought about a shift of responsibility from local and state government to federal control, that shift may not serve us well in the face of regional changes in disease burden due to climate change.  And finally, while terrorism preparedness has focused on our capacity to provide extraordinary care and countermeasures to chemical, biological, radiological and nuclear weapons that may never be used, climate change preparedness would emphasize better care for the types of health threats that already represent a major burden, especially for our most vulnerable populations.  As our nation’s public health preparedness continues to receive increased attention and funding in the age of homeland security, policymakers have a responsibility to balance the demands of threats like bioterrorism and infectious disease pandemics against the different demands of threats like natural disasters, changing regional infectious disease patterns, and poor air quality.  
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