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Learning Objectives:

By the end of this session (readings, lectures and exercises) the student should be able to:
7.1 Describe and discuss the basic concepts and tools of public health.

7.2 Understand the effects of a catastrophe on infrastructure and public health. 

7.3 Describe the role that public health plays in minimizing the effects of a catastrophe.
7.4 Describe the critical infrastructure needs for disaster health and medical (ESF #8() response.

7.5 Discuss the role of surge capability planning for catastrophe readiness. 


Session Overview:

This section of Session 7 is not intended to make students public health savvy, but rather public health aware, so that they can fruitfully interact with the skills and needs of public health practitioners in the catastrophe context. This lecture need not be taught by an instructor with a public health background…we think these lecture notes will be sufficient. However, we do strongly recommend that the instructor read both the assigned and recommended chapters.  

If you have a colleague in your institution with a public health background, it might be worth exploring whether he/she would like to co-present this lecture with you. A public health instructor may have details or examples to toss into the discussion that you would not. On the other hand, most public health instructors will not have a solid sense of emergency public health or how public health and emergency management need to articulate with each other, thus perhaps side-tracking the lecture in an unwanted direction.

Readings:

Bissell RA: Public Health and Medicine in Emergency Management. Chapter 16 in Disciplines, Disasters and Emergency Management. David A. McEntire, Ed. Springfield Il, Charles C. Thomas Publisher, 2007. ISBN: 978-0-398-07743-3

Suggested additional reading:

Roles and Responsibilities of Public Health in Disaster Preparedness and Response. LY Landesman, J Malilay, RA Bissell, SM Becker, MS. Chapter 28 in Public Health Administration,  by Lloyd F. Novik and Glen P. Mays, eds. Jones and Bartlett Publishers, 2005. ISBN 0763740780 or 978-0-763-74078-8


Slide-by Slide Notes and Discussion

Role of Public Health (Slide 2)
In all catastrophes, whether or not the event is caused by a health phenomenon like a pandemic, the event will cause significant threat or actual damage to the affected population at the very time that people need their very best physical, mental, and emotional performance capability to deal with losses and move productively toward stabilization and some kind of recovery. The role of public health in this context must not be underestimated: it plays a direct role in helping people survive and recover from physical insults, and a crucial role in helping both individuals and communities marshal their resources for the daunting tasks ahead in reconstruction and recovery.
  Public health also plays an important role in protecting the health of disaster response personnel.
 We will see some of these issues discussed more in the pandemic and New Madrid Seismic Zone (NMSZ) scenarios, but you would do well to throw in public health considerations throughout the sessions that follow this discussion, so that students start integrating the public health viewpoint into their emergency management thinking.

Basic Vocabulary (Slide 3)
Public health is a broad inter-disciplinary field of applied science, using some of its own methods and tools, as well as borrowing concepts and methods from medicine, biology, sociology, psychology, anthropology, statistics, and ethics. It is important to emphasize to students that public health focuses on populations, while medicine typically focuses on individuals.

Basic Vocabulary – 2 (Slide 4)
While the field of epidemiology can deal with epidemics, it is much broader and is intrinsic to virtually all aspects of public health. It is the discipline that combines the use of biomedical, human behavior, and statistical tools to investigate, describe, and analyze population-based health phenomena. (See Friis, Footnote #4) Epidemiologists are intimately involved in discovering the pathways and extent of infectious disease outbreaks, but are equally important in investigating all kinds of other disorders, including chronic diseases, injuries, auto-immune diseases, mental health problems, and even such behavioral problems as homicide and suicide. Epidemiologists also play an important role in helping scientists test new medical and pharmacological treatments for effectiveness in a trial population.

Surveillance is one of the tools used by epidemiologists to analyze how health phenomena come about (e.g. injuries, STDs) and are propagated. For public health officials in a disaster situation, surveillance is also one of the key tools used to determine whether the disaster response is having its intended effect of decreasing symptoms or needs. For an excellent description of this, please see Sundnes, et al. 
  

Key Points (Slide 5)
Public health is the ‘care’ of the entire population, not just a single patient. It involves prevention and control of infectious diseases, injuries and other community-wide health problems.

Discussion Point

Students sometimes have difficulty comprehending how public health and medicine articulate with each other. There are some similarities with the articulation between emergency management and front-line emergency response practitioners. Both PH and EM are oriented toward the well being of the entire catchment population, while medicine and “rescue” personnel typically channel their efforts toward one person at a time. People who worked at the individual level such as medicine or first response often staff the ranks of both public health and emergency management organizations. In both cases, there are staffers who practice both at the public and individual levels. 

Students may also note that medicine and first response tend to be more technology-oriented, while public health and emergency management are more organizational and use knowledge of science and management methods to make sure resources are applied where they might do the most good. Finally, both public health and emergency management have a strong history of trying to prevent and mitigate situations before they evolve into emergencies. While medical and first response personnel do participate in prevention activities, they are most often engaged in trying to ameliorate problems that have already exerted themselves.

Infectious Disease Vocabulary (Slide 6)
The word “etiology” is one that emergency managers will hear public health workers use frequently, and is a very useful word that should be incorporated into emergency management. It means the entire causal chain and pathway of a disease or health condition. For example, the etiology of malaria includes a microbial blood parasite that is transmitted from human to human (or animal to human in some cases) via a particular kind of mosquito. When a mosquito bites a human or other primate that carries the parasite that causes malaria, the blood the mosquito ingests brings the parasite into the mosquito’s digestive tract. The parasite has to mature in the gut of the mosquito before it is capable of infecting another human. The mosquito, in turn, lives only in certain temperature and humidity conditions. Once the infected female mosquito bites a human, she transmits the parasites and that human becomes a new “host” for the parasite. The mosquito is termed a “vector” because it transmits the disease. Armed with knowledge of the etiology of malaria, public health personnel can strategize points in the process where an intervention can take place to stop disease transmission. For example, swamp drainage or the use of insecticides can minimize the vector (mosquito) population, and the use of window screens or bed netting can decrease the probability that mosquitoes can bite new victims. In a similar way, an emergency manager who knows the etiology of floods in a particular community or geography can strategize methods of mitigation.

Infectious Disease Vocabulary – 2 (Slide 7)
It is important that emergency managers understand the 3 “emic” words. ‘Endemic’ is when a disease just exists in a population at a baseline level, ‘epidemic’ is when an unusually large number of cases occurs in a group of people (as small as a single school, or as big as a whole country), ‘pandemic’ is when an epidemic spreads throughout the world. Public health personnel may use these words casually, expecting that their EM colleagues will understand them. For more explanation of these terms see Friis and Sellers.

Infectious Disease Vocabulary – 3 (Slide 8)
Immunity’ is when an individual can no longer become infected with a specific organism. There are some infectious organisms to which humans cannot become immune (e.g. malaria).  For other microbes, immunity can occur naturally because of surviving a prior infection, or by vaccines for specific illnesses (e.g. measles).

Infectious Disease Vocabulary – 4 (Slide 9)
The concept of “herd immunity” is important to understand, as it plays an important role in strategies to control new or re-introduced diseases, and helps emergency managers understand why it is not necessary to inoculate everyone in a population when supplies are limited. To access more information on this, please see the Friis book, previously mentioned (reference #4).  The CDC website (www.cdc.gov) also provides a good description of herd immunity and how it is used to control the spread of diseases in a population in which 100% vaccination cannot be achieved.  In short, the concept is taken from veterinary medicine, in which it was found that one can decrease the probability of disease spread in a herd of domestic animals by vaccinating a significant percentage of the herd, without having to vaccinate all of the animals. In order for disease causing microbes to spread in a population, they need to pass from an infected individual to others that are vulnerable to the microbe. If one vaccinates a majority of the animals in the herd, the probability increases that the microbes will not find sufficient vulnerable individuals to spread widely, and the infection stops.

Infectious Disease Vocabulary – 5, 6 (Slides 10-11)
Social distancing, quarantine and isolation are all strategies for decreasing exposure to microbes (viruses, bacteria, etc) that are passed from one person to the next.  Emergency managers may become involved in preparation for and enforcement of quarantine and isolation orders, because they require facilities, food delivery, and, potentially, law enforcement. Note that social distancing has taken on new meanings recently, to include increasing the distance between individuals when talking (at least 3-6 feet), the use of N95 disposable particulate respirators or surgical masks on people who are ill or suspected of being contagious, and the use of numerous strategies to maintain hand sanitation.  Older forms of social distancing may include such strategies as cancelling or prohibiting the congregation of people (e.g. church services, athletic events, school, etc.), or prohibition of travel.

Note that quarantine and isolation are similar in some ways, but significantly different in practice. Quarantine is applied both to ill individuals as well as people who have been exposed to a disease but have not yet come down with it. Quarantine usually consists of limiting people to their own homes or some other controlled living situation, so that they will not come into contact with unexposed individuals.  Isolation, on the other hand, is usually done within hospitals or other medical institutions, and is targeted at people who are clinically sick with the dangerous disease. These patients are maintained in a room that has significant means of limiting the escape of microbes, including the use of negative air pressure to keep contaminated air from the isolation room from escaping.  Isolation is expensive, difficult, and is severely limited by the small number of medical isolation rooms found in any given community.

Disease Control Mechanisms (Slide 12)
Understanding the very basics of disease spread is an important first step to comprehending why public health officials will suggest specific interventions. Influenza is generally transmitted (spread) by waterborne or aerosolized droplets. These are small droplets that are expelled during breathing, coughing or sneezing, or some other mechanical means. These may also be called aerosolized or airborne droplets. Microbes can catch a ride with such droplets and these can be directly breathed in, or passed by touching a contaminated surface (that someone coughed on), and then touching a mucous membrane like the mouth or nose.

Note that the slide mentions airplanes as a vector. We are familiar with animate vectors, e.g. insects and animals, but inanimate transportation devices may also serve as vectors. For example, it is believed that the arrival of West Nile Virus in the U.S. was made possible by mosquitoes brought to New York onboard a jet from Egypt.
  A few years ago the SARS( epidemic was extended from China to the Toronto area of Canada by means of air transportation.
 

Disease Control Mechanisms – 2 (Slide 13)
Disease control virtually always starts with an epidemiologic investigation, so that health personnel will know what they are working with. Once the organism and its etiology are known, public health specialists will invoke a control campaign, using one or more of the following tools: vaccination, social distancing (including quarantine and isolation), vector reduction, treatment of infected individuals and education of the public as to risks and means of preventing transmission.  

These are the most common mechanisms employed to control disease spread in a human population. The concepts are simple; implementation is often not. Epidemiologic investigation can be a sizeable undertaking, requiring significant logistical assistance. Quarantine and isolation are legally supported in some jurisdictions, not in others. Even when supported legally, it is difficult to enforce quarantine. Best is to get the population to cooperate voluntarily.

Review (Slide 14)
The goal of public health, especially with infectious diseases is to prevent their spread and lessen their impact. This requires the coordinated efforts of most government agencies, the health care system and the population at large. The key is to PREVENT SPREAD! The simplest way is to wash your hands.

Discussion Question 2 

The reason that it is not sufficient to simply treat everyone who comes down with an epidemic disease is that most all such diseases have what is called an “incubation period”, a time during which infected individuals do not yet show symptoms but are fully capable of passing the microbe on to others. If we wait until people show symptoms of the disease, it will be too late to keep them from infecting others and the disease will continue to expand its population base. Secondly, if it is possible to prevent disease transmission by way of a vaccine or other methods, it is considerably less expensive than to wait and treat those who become ill. This is particularly true in a pandemic scenario. For more explanation, please see Haddix. 
  
Catastrophes & Public Health (Slide 16)
It doesn’t matter what kind of event provokes the catastrophe, all catastrophes lead to significant health impacts.
  Because the health care system in the United States is consistently working at close to 100% of capacity during normal conditions, it does not take much to overwhelm it. Catastrophes provoke a significant increase in demand for health care services at the same time that many of those services are, themselves, affected directly by the event and unable to provide even the normal level of preventive and curative care services. This imbalance can constitute a major problem for the public and thus also for emergency managers, one which will be made infinitely more complicated if EMs and public health personnel do not understand each other’s skills and needs.

Catastrophes & Public Health – 2 (Slide 17)
The health effects from a disaster or catastrophe can be termed primary or secondary. Primary health effects are those that are caused directly by the event’s causal agent (e.g. winds or flooding in a hurricane), or as a result of the direct effects of the event (e.g. the shaking of the earth in an earthquake causes buildings to fall. The falling debris causes injury.). Note that some event types cause multiple kinds of health effects. For example, hurricanes can lead to injury from flying debris, injury from falling structures or trees, and drowning. See Noji book, Reference 1.

Catastrophes & Public Health – 3 (Slide 18)
Secondary effects are those that are indirectly caused by the catastrophic event. For example, hurricanes may not directly carry microbial infection, but they can promote disease transmission if humans densely crowd together to seek shelter, or if fresh water supplies are contaminated and ingested without filtration or boiling. In some catastrophes the human response to the event may provoke more damage to health than the event itself. For example, we now know that placing survivors in tightly packed “refugee” camps, while convenient for care providers and response teams, can be a recipe for significant increases in infectious disease and can also lead to conflict among survivors. (Noji)  

Mass relocation can be another secondary cause of public health deterioration following disasters, and this is one that is particularly likely to be the case in catastrophes. We are now seeing that sea level rise is causing slow-onset catastrophes in several low lying countries, which are now contemplating having to evacuate the entire populations of the island countries to someplace else. Please see some news coverage of the cases of the Maldives and Tuvalu in current news sources. To start, please see: 

Sinking Island’s Nation Seek New Home.  www.cnn.com/2008/WORLD/asiapcf/11/11/maldives.president.html?iref=newssearch
Tuvalu. www.hinduonet.com/fline/fl1825/18250630.htm
Disappearing Islands. http://itotd.com/articles/499/disappearing-island-nations

As will be mentioned in Session 8 Mass Relocation, when large numbers of people relocate from one environment to another, they encounter microbes to which their immune-response systems are not accustomed, often resulting in high infection rates. Likewise, the migrants can bring with them diseases that can prove dangerous or fatal to the people already occupying the land into which the migrants are relocating. For a good historical account of this process, see books by Mc Neill
 and Diamond.
 

The importance of the relationship between mass relocation, public health and catastrophes is that many kinds of catastrophes are likely to result in mass relocations, a problem not normally seen with disasters. 

Catastrophes & Public Health – 4 (Slide 19)
There is a long list of secondary causes of health status decreases following large disasters and catastrophes. The factors in this slide are only a few of the more prominent causes, and we need to remember that they often combine. For example, loss of employment can lead to loss of housing and sanitation, and decrease in nutritional status. All of these can have important effects on the survivors’ emotional status, which, in turn, can affect physical health status, and the energy available to work on finding solutions to disaster losses. Because of our lack of national experience with catastrophes, we do not have direct experience with the group psychology/depression of a community of survivors who, because of the size of the event, know that little help will be forthcoming any time soon.  It could be that catastrophes will provoke more severe emotional response than disasters, because of the extended period of time needed before much outside help is realized, and because so much of the local community will be dysfunctional…leading more easily to group depression. 

If you look at it from a basic health maintenance perspective, all the things shown in this slide are the basic components of health in a population. Catastrophes have the capability of taking away, or making scarce all of these basic components. Once this is realized, students should come to see that all catastrophes are also potential or real public health catastrophes, hence the importance of involving public health in every stage of catastrophe readiness and response.

Catastrophes & Public Health – 5 (Slide 20)
Knowledge of the determinants of health outcome is very useful in helping predict what kinds of assistance will be needed and for how long. This is not a calculation that EMs will want to take on, but it is useful for them to recognize that the health outcome of a population can be affected by more than just the ferocity of the event, and that some of the determinants can be manipulated to create better outcome. Likewise, emergency managers should recognize that pre-event deficits in nutritional status, education, or vaccine history can lead to considerably worse outcome and the need for more intervention.

This slide points out once again the multi-disciplinary character of the relationship between a population’s catastrophe experience and its health outcome, emphasizing the need for a multi-agency collaborative, coordinated approach to catastrophe response, as described by McEntire, Maguire, Wachtendorf and Bissell in this course. See also works by Lagadec
 and Kirch,
 et al, describing the European planning efforts to minimize the health impact of catastrophes, based on a strong emphasis on a broad collaborative approach rather than a singular command and control organizational methodology.  See Bissell, et al 2004, for a description of evidence that public health preparedness contributes to a better health outcome in major disasters.

Public Health Priorities (Slide 21)
The public health priorities listed in this slide can change a bit in terms of which has top priority, depending on the conditions, but all 7 entries here are things emergency managers should assume that public health personnel will be asking for. Obviously, some will be considerably more difficult to obtain than others in any given set of circumstances. Note that public health personnel have direct control over very few of these functions, and no control at all over some of the basics (food, housing, and the provision of water). The National Response Framework foresees different organizations being responsible for the provision of these basics at the local level, requiring multiagency coordination in order to make available basic necessities that are among the top priorities for public health. Emergency managers will need to play a core role in coordinating between the agencies that carry discrete responsibilities, and, where necessary, finding replacements when agencies expected to be available in disasters are not in a catastrophe.

Infrastructure and Support Needed for Public Health (Slide 22)
This slide starts a list of what public health will be requiring or asking for, all of which should be anticipated by EMs in their planning process. Catastrophes will likely require water supply solutions that are more sustainable than that which might be jerry-rigged in a disaster, because of the fact that, in a catastrophe, the “temporary” solution is likely to have to last a lot longer before permanent reconstruction can take place. The same concept holds true for shelter…it may take considerable time before permanent shelter again becomes available, therefore requiring that, where possible, temporary shelter should be as sustainable as possible. Experience in catastrophe response in developing countries indicates that people will work on repairing their own shelters, if possible, if tools and materials are made available. 

Infrastructure and Support Needed for Public Health – 2 (Slide 23)
Note that the items on this slide require considerable expertise at logistics, and some are quite resource-hungry. Public health departments may be capable of coordinating the influx of qualified personnel into the catastrophe zone, but will likely need help with all of the logistics, transport and communications functions listed here. The Department of Health and Human Services maintains medical and public health response teams, some of which consist of volunteers within the National Disaster Medical System (NDMS), and some of whom are full-time uniformed personnel of HHS who are trained and maintain readiness status. The Centers for Disease Control and Prevention (CDC) also has trained public health responders and investigators based around the country. These federal personnel constitute a significant potential public health workforce in a catastrophe, but they are limited by two factors: 1) They often lack local knowledge and contacts, and; 2) they have only short-term self-sufficiency in terms of transportation and supplies, after which they may depend on local coordinators to make it possible for them to continue functioning. Given the complexity and magnitude of catastrophes, such teams will only be effective if they benefit from multi-agency, multi-disciplinary coordination.

Role of Surge Capacity Planning in Catastrophes (Slide 24)
Surge capacity is a measure of the ability of a hospital or clinical care system to rapidly adjust to caring for a sudden increase in the number of patients. This has become a primary concept in public health agencies as they conduct pandemic flu planning. Other kinds of disaster may also cause surges in patient numbers, and, if they coincide with a decrease in the numbers of facilities available (due to destruction or loss of personnel), the concept of rapidly increasing clinical care capability in surviving facilities might be viable…at least in disasters with limited geographic spread. In catastrophes, the surge capacity would have to be seen as applying to the national level. In a pandemic, everyone would be overwhelmed and the amount of surge capacity available is miniscule compared to the need which would exist. The NDMS, HHS and CDC teams mentioned previously all have plans for bringing health personnel into affected areas, and, in the case of NDMS, transporting patients out of the affected areas to receive care in other parts of the country. Whether these resources and plans would be sufficient to meet the need depends on the circumstances of the catastrophe, but none of them will be effective in a catastrophe without substantial assistance from, and coordination with non- public health agencies and organizations. So, while we talk about “surge capacity” at the national level for catastrophes, it all still depends on coordination at the local level to make the most effective possible use of scarce resources. For more information on NDMS please go to http://www.hhs.gov/aspr/opeo/ndms/index.html.  

Please note that there are two basic strategies or mechanisms for creating a surge of capacity.  The first is to enhance the number of clinicians and other workers taking care of patients or victims by using staff who are already internal to the organization (e.g. hospital, EMS agency), by bringing in all available staffing shifts at once. This strategy might be called an “internal surge.”  A second strategy is to bring in outsiders and incorporate them into the organization’s tasks.  This might be termed an external surge strategy and a good example of it might be the disaster operations of the American Red Cross, in which the organization plans for and trains for the utilization of outside volunteers in disaster responses.  Most surge capacity planning in the health care sector assumes an internal surge strategy, or, at best very limited use of outsiders.  The severe conditions of catastrophes may well benefit more from a pre-planned external surge capacity strategy, given the extreme need levels at the same moment that internal resources are highly limited. Emergency managers can help move jurisdictional health authorities toward more concentration on external strategies during the preparedness phase by providing planning assistance.
EM- Public Health Collaboration in Catastrophes (Slide 25)
In this slide we see that public health agencies will need to depend on EM agencies in order to be as effective as possible in catastrophes. The responsibilities of public health will be broader than the resources public health agencies can command. EM will need to provide significant assistance in logistics, resource management, and coordination with outside groups in order to have the greatest positive impact on meeting the public’s health needs following a catastrophe. Students should be able to draw upon the assigned Bissell chapter in the McEntire book to discuss ways in which the similarities between public health and emergency management can help facilitate needed coordination between the two disciplines, as long as both PH and EM personnel recognize some of the differences in vocabulary and decision-making styles.

EM- Public Health Collaboration in Catastrophes - 2 (Slide 26)
Here we recognize that EM agencies also need the assistance public health, to conduct needs assessments and help with priority planning and implementation. We also remember the important role that public health plays in assuring the well-being of EM and emergency response personnel…a role that will become all the more important in catastrophes with drawn-out periods of operations.

Public Health Section Exercise (Slide 27)
This exercise is designed to bring students from the abstract, conceptual level of discussion in this section to the more concrete level of practical decision-making. The instructor can choose to make this a major project with written essays or a 10-minute in-class open discussion. You should look for the students to recognize, at a minimum, the following health concerns:

· Lack of potable water for drinking and cooking

· Lack of water for personal cleaning and sanitation purposes

· Potential development of water-borne infectious diseases

· Food-borne diseases due to lack of refrigeration

· Hunger/starvation

· Loss of shelter = exposure, depending on time of year and location

· Loss of access to medical care 

· Loss of access to life-supporting and maintenance meds

· Inability to attend to injuries

· Poor health conditions for emergency responders

Many of these deficits are life-threatening, if not immediately, then over a longer-than-normal emergency period, as would be the case of a catastrophe as compared to a disaster. Students may come up with a wide variety of ways in which EM could help or collaborate with public health in order to improve the population’s chances; be sure that their suggestions take into account a long emergency period and slow conversion to recovery.

Questions for student discussions or exams.

1. In a catastrophe, population needs are broad and varied, and may be seen as competing with each other when resources are scarce.  How would you prioritize public health needs as compared to those of transportation, communications, shelter and security?  Which public health concerns should receive first priority?

2. Public health and emergency management officials often conduct their disaster preparedness planning separately from each other.  How could catastrophe preparedness planning be used to overcome the barriers between the two professional groups?

3. In what ways could members of the event-impacted population be used to contribute to meeting their own public health needs in a catastrophe?  How could this kind of victim participation be organized?  

4. When considering a scenario requiring external surge capacity enhancement for the health sector, what roles could emergency managers play?

5. As is the case in emergency management, the public health sector is organized along the lines of levels of government (e.g. local, state, federal, international). In a catastrophic disaster, would it be appropriate for emergency managers at one government level to interact directly with public health personnel at another level, without going through the public health people at their own government level?  Why or why not? How might circumstances change this?
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