Health Seminar Series - Emerging Diseases

April 7, 2000

Session 7 – “Strategic Control and Prevention Plans – Global Perspectives” and “Strategic Control and Prevention Plans – U.S. Perspectives”

Dr. Arnauld Nicogossian introduced the seventh session in the Health Seminar Series on Emerging Diseases, the sixth of a series of continuing education programs sponsored by NASA’s Occupational Health Program, Office of Health Affairs (OHA), in cooperation with the Uniformed Services University of the Health Sciences (USUHS).  Dr. Nicogossian introduced the speakers for this session:  Dr. Stephen Corber, Director, Division of Disease Prevention and Control, Pan American Health Organization, World Health Organization; and Dr. David V. McQueen, Associate Director for Global Health Promotion, National Center for Disease Prevention and Health Promotion, CDC.

Dr. Corber discussed the global perspective of strategic control and prevention plans of emerging diseases, specifically plans of the World Health Organization (WHO).  He started with control of emerging infectious diseases.  The key elements that can be applied generally deal with surveillance mechanisms and prevention and control.  A good system would have to have some form of legislation to ensure that the cases would be reported and who has the responsibility for doing so.  There has to be a capability in the field by the primary care providers to be able to make a clinical diagnosis or to know how to report a case.  The laboratory has to communicate the results in two ways: to the public health authorities, which have to have a good analysis capability; and to the international arena if there is a threat posed outside the country.  Dr. Corber presented the control plans in this context.  In 1995, the WHO, the Pan American Health Organization (PAHO), and several countries, including the U.S., started studying emerging infectious diseases in a more detailed fashion and came up with plans that would be necessary in order to addresses these diseases.  Consistently, the same issues arose as the priority areas—strengthening surveillance; building an infrastructure; the presence of applied research; and the creation of guidelines for prevention and control that could be implemented in a rapid fashion.  The PAHO has a mandate to provide service to the entire North, Central, and South Americas and the Caribbean.  At the global level, the WHO sets standards and norms to be followed, looks at building networks, supports communication, and supports intervention in specific areas.  Dr. Corber cited some examples of WHO surveillance standards, protocols, and guidelines.  

The WHO has been working on new approaches with regard to surveillance.  Because of the decentralization of health services, the WHO is looking at an integrated approach to detecting and reporting diseases, using a “syndromic” approach for certain diseases, looking at implementing Geographic Information Systems where possible, and looking at updating the New International Health Regulations.  The usual way to report infectious diseases is to make a diagnosis, confirmed by a laboratory.  This can take several weeks by the time the diagnosis is made.  In order to avoid the delay and the sophistication required, for some cases the WHO is recommending that people report what they see, i.e., the symptoms, without waiting to establish the complete diagnosis.  There is also a fear in some countries that mentioning certain diseases, e.g., cholera or plague will have an impact beyond the communicable disease risk.  Reporting the syndrome immediately will accelerate things and encourage reporting in general.  The WHO has a lot of worldwide collaborating partners in producing materials, helping with the diagnosis, training, and laboratory support.  Dr. Corber described some of these partnerships.  One example is the influenza surveillance network; worldwide, over 100 laboratories participate in the diagnosis and report findings immediately.  The information from the various laboratories is used to help made the recommendations, e.g., for the components of the influenza virus vaccines.  Another network is the collaborating centers for arboviruses and hemorrhagic fever.  

WHO has also set up an epidemic intelligence capability to respond to specific outbreaks to improve international preparedness and to counter confusing information that disrupts international travel and trade.  It works through actively collecting information, rapid verification of information, and the sharing of relevant information with the international public health community.  This system was set up in 1996.   The long process of reporting has been shortened considerably by the Global Public Health Intelligence Network (GPHIN), which was developed in Canada and is now being used by the WHO.  It is a scanning process of all of the English language publications that are being used—a continuous monitoring system.  Information is sent immediately to WHO for action or confirmation.  WHO gets information immediately and questions the international public health authorities.  Since the system has been in place, more than 450 outbreaks or rumored outbreaks have been verified.  The media has reported most of them; over 95% of the reported cases are true events.  Less than 5% of these were officially reported by the countries prior to verification.  WHO has established an outbreak verification list, which is distributed to partner agencies and regional offices.  It has also provided guidelines on how to address various diseases.  In some specific instances, WHO will go into a country and help address the situation, e.g., an outbreak of Ebola in a West African country in 1997, an influenza outbreak in Hong Kong in 1997, and an outbreak of a highly fatal respiratory disease in Afghanistan in 1999.

At the regional level, the PAHO works with countries to try to build up their capability for dealing with infectious diseases.  For example, the hanta virus has been discovered in numerous countries and Canada.  There have also been cases of re-emerging diseases.  In the 1930’s the carrier (Aedes Aegypti mosquito) for yellow fever and dengue fever was prevalent throughout our region.  There was a concerted effort to eliminate the carrier from this region and by 1962, almost all the countries were free of the disease.  Over the years, it was hard to maintain the intense program of vector control in many countries, and efforts were relaxed.  Consequently, we are seeing the re-introduction of the mosquito in most of the region; virtually every country (except Canada and Bermuda) has the presence of the mosquito and there has been a huge increase in dengue and hemorrhagic fever.  The PAHO has a role in evaluate countries’ surveillance systems, supporting national plans, and providing norms and guidelines.  The PAHO also promotes specific case guidelines, e.g., with cholera in the Caribbean.  It has helped countries with courses to deal with new and re-emerging diseases.  With respect to establishment of laboratories, there has been a lot of training to address the new threats.  PAHO has carried out a training program to standardize laboratory techniques and has helped countries set up laboratory surveillance networks for new diseases.   PAHO is collaborating on the new international health regulations.  PAHO receives direct reports from the GPHIN and collects baseline data on antimicrobial resistance in many countries.  PAHO has conducted training for some countries on how to detect, investigate, and respond to particular outbreaks, e.g., through the use of multidisciplinary teams in Central America.  The view for the 21st century is strong national disease surveillance systems, regional networks to monitor diseases, rapid information exchange, and effective national and international preparedness and response.

Dr. Corber also discussed non-infectious diseases from a global point of view, and spoke specifically about a couple of priority diseases.  Of the 56 million deaths that occur in the world each year, non-communicable diseases (NCDs) are responsible for the majority (about 35 million).  Even in the less developed countries, there are more deaths from NCDs than infectious diseases.  Only in sub-Saharan Africa are there more deaths from communicable diseases.  Except for parts of Asia and sub-Saharan Africa, NCDs are responsible for more disability adjusted life years (DALYs).  The mortality rate, adjusted for age, is still substantial.  For the Americas, NCDs are responsible for about twice as many DALYs as communicable diseases.  The top NCDs are cardiovascular (about 45%), cancers (about 20%) and diabetes (about 5%).  The challenges for NCDs are somewhat different than those for communicable diseases.  NDCs are a big challenge in terms of burden—there are tremendous health effects.  Much of the burden is preventable, reversible, or postponable.  The real challenge is that the people in decision-making positions are not aware of the huge health effects due to NCDs, or that there are effective procedures that can have an impact.  For example, it has been shown that for cardiovascular diseases, mortality can be decreased by 30%; for cervical cancer, mortality can be decreased by 70%, and for diabetes, the incidence can be decreased by 50% and the complications by another 50% if appropriate measures are in place.  The role of PAHO is helping countries to develop the capacity to collect evidence, analyze it properly, to make plans and policies to address NCDs, to provide resources, and to implement programs to address NCDs.  

At the global level, the WHO is trying to help develop packages, similar to what they do for communicable diseases, on surveillance of NCDs and helping to develop research capabilities.  It is also helping to develop public health policies that can be applied to the prevention of NCDs and helping countries with modules on NCD management.  At the PAHO level, work has been done to help countries develop cost-effective interventions, incorporate prevention and control within the primary health care system, monitor and evaluate existing progress, and to use a multifaceted approach.  Dr. Corber cited the example of ischemic heart disease and a multi-faceted approach.  At the policy level, there can be non-smoking legislation, food labeling requirements, and exercise facilities.  People have to be educated about modifiable risk factors.  Community groups can be involved in providing facilities, lobbying, and providing individual support.  For cardiovascular disease, one approach is based on a model to integrate the various sectors and get them working together to address NCDs.  The strategies are helping with the following: the development of policies, implementation, and coordination; development and dissemination of national preventive guidelines; professional training; and health education and social communication.  A number of countries have agreed to participate and share their experiences. Dr. Corber noted that cervical cancer is the primary cancer that will be addressed in the region.  There is a much higher incidence of cervical cancer in Latin America than in other global regions.  PAHO is helping countries to work on some of the issues, e.g., to have women in the high-risk group to come in for pap smears every 5 years and to set up a quality control system.  For diabetes, PAHO is at an earlier stage.  There is not yet government recognition of the severity of the problem.  PAHO is trying to encourage countries to have a national program and dedicate a coordinator to it.  It is also helping to develop packages that would be helpful for patient education (for better compliance).  The Diabetes Declaration of the Americas was produced in 1996 and signed by over 20 countries.  It provides guidelines for national program development.

Dr. McQueen discussed the strategic control and prevention challenges from a U.S. perspective.  Over the years, the CDC has developed some very comprehensive programs to monitor NCDs and other related risk factors.  [CDC uses the term “chronic” disease more than the term “NCD.”]  Dr. McQueen described in some detail two comprehensive surveillance systems.  These systems are also quite advanced and mature; they provide models for other countries.  The most common causes of death in the U.S. are cardiovascular disease followed closely by cancer.  The most prevalent actual causes of death (which relate to risk factors) are: use of tobacco, poor diet, lack of exercise, abuse of alcohol, infectious agents, pollutants, firearms, sexual behaviors, motor vehicles, and illicit drug use.  The CDC has examined these underlying risk factors.  Four of the systems for tracking risk are: the Behavioral Risk Factor Surveillance System (state-based); the Youth Risk Behavior Surveillance System (school-based); Statewide Cancer Registries (a national program authorized by Congress in 1993); and the Pregnancy Risk Assessment Monitoring System.  Dr. McQueen focused on the first two systems.  He discussed the history of the Behavioral Risk Factor Surveillance System (BRFSS), the sampling methods, data collection, the questionnaire format, data analysis, how the BRFSS data are used, some examples, and the strengths and limitation of the BRFSS.  

The BRFSS goes back to the state departments of health working with the CDC in the early 1980’s on risk behaviors.  By 1984, most states had established monthly surveillance.  By the 1990’s, most of the states were participating in the BRFSS.  The original content was based on the following risk factors: alcohol consumption, cigarette smoking, dieting and weight control, hypertension awareness, physical activity, and seatbelt and child safety seat use.  The chronic disease topics were alcohol use, tobacco use, physical activity, nutrition, breast cancer, cervical cancer, colorectal cancer, activity limitations, quality of life, hypertension, diabetes, high cholesterol, arthritis, and cardiovascular disease.  Data on demographics was also collected—age, sex, race, Hispanic origin, income, education, marital status, and employment.  Additional topics that have come up over the past ten years on the BRFSS system are: injury control, immunizations, health insurance, health care access, oral health, HIV/AIDS, and sexual behavior.  The sampling method used was probability sample with multistage cluster design.  The data collection is done by telephone through a questionnaire instrument; over 149,000 interviews were completed in 1998.  The questionnaire consists of a fixed core of questions; there are some rotating cores of questions as well as a number of optional modules on specific topics.  There are also some state-added questions.  Dr. McQueen discussed the types and numbers of questions in the fixed core and the rotating cores.  He also showed the content of questions in the 1999 optional modules.  The CDC in conference with the states has developed these modules, and the states may choose to use these standardized modules.  The data analysis is divided into a couple of different tasks.  CDC in Atlanta does all of the basic analysis.  State-specific estimates for all of the variables are produced.  Statistical packages are used in the data analyses that account for the complex survey design.  Estimates are weighted to reflect age, race, and sex distribution of the adult population in each state.  Over the past 20 years, the state health departments, CDC program activities, and academic researchers have used BRFSS data.  It has been used to monitor trends in health behaviors, develop health education programs, and to guide health policy and legislation.  Some examples of things that have come out of this data include: tobacco tax legislation, a national breast and cervical cancer early detection program, tobacco control activities, a diabetes control program, and national and state health objectives.  The BRFSS is relatively inexpensive, highly flexible, uses standardized procedures and questions, has quickly processed data, provides state-based prevalence estimates, and monitors trends.  However, the BRFSS excludes households without telephones and has a somewhat higher refusal rate than in-person interviews.  There are constraints on the number of questions that can be asked on any one topic.  There are also issues associated with the validity of self-reported data.  More information on BRFSS can be found on the website:  www.cdc.gov/nccdphp/brfss/
The Youth Risk Behavior Surveillance System (YRBSS) is the child of the adult BRFSS.  Children and young adults carry with them the early stages of chronic disease and this is highly related to risk behavior.  The focus of the YRBSS is on sexual behaviors related to HIV, other STD, and pregnancy; alcohol and other drug use; injury related behaviors, tobacco use, dietary behaviors, and physical activity.  The household-based YRBS looks at 12-21 year-old youth in and out of school.  It uses an audiotape administration of the questionnaire with a standardized answer sheet.  It was conducted during 1992.  Data is linked to other data collected in the household.  The purpose of the main YRBSS focuses the nation on behaviors among young causing the most important health problems.  It assesses how risk behaviors change over time.  The YRBSS also looks at the leading causes of death among 10-24 year-olds in the U.S.  For this age group, the leading cause of death is motor vehicle crashes.  The emphasis is on injury and violence.  The data on the impact of sexual behaviors shows that there are 1 million pregnancies occurring each year among teenagers.  There are 3 million cases of STDs each year among teenagers.  About 14% of the new HIV infections are reported among 13-24 year olds.  There are a number of different components in the YRBSS: a state and local school-based YRBS; a national school-based YRBS; a national household YRBS; a national college YRBS, and a national alternative school YRBS.   Dr. McQueen described the characteristics of the national, state, and local school-based YRBS.  There are a number of federal agencies participating in the questionnaire development of the YRBSS, starting with the CDC.  This illustrates the complexities involved in the attempt to assess behaviors in the population at a national level.  The YRBSS results are being used to monitor progress in achieving National Health Promotion and Disease Prevention Objectives, National Education Goal 7 (Safe, Disciplined, and Drug-free Schools), and American Cancer Society Measures of Success for comprehensive school health education.  They are also used to focus school health education teacher training and instructional programs and to support comprehensive school health programs.  Dr. McQueen suggested use of the previously noted Website to obtain greater detail on these systems.  

Dr. McQueen noted that what is happening domestically in the U.S. is not very different from that which is happening at the global level.  There are certain events occurring at the global level which are severely changing the way we look at surveillance and disease—urbanization, aging of the population, economic disparities, and the increase in chronic diseases.

Questions:

KSC:  On the GPHIN, on the reporting of communicable diseases, and on the booklet that you mentioned, are these available on the Website?

Dr. Corber:  Yes, the WHO Website is available for all of the publications.  I can look up the Website for more information on the GPHIN and will send it to you.

JSC:  I am interested in the risk intervention strategies as they are promulgated by CDC.  Obviously, we saw only a partial list of your customers; we know the state health department receives that information and they use it to promulgate their programs.  For example, does the FAA help when it comes to using information about risk factor identification for civil aviation?  Do the DOT (I noticed that you did have the National Highway Traffic Safety Administration), OHSA, and NIOSH, get involved somehow in utilization of the information?  Does it go back to the workers?  I need more advice on how to utilize this information at our level.

Dr. McQueen:  OSHA and NIOSH is one of our centers at CDC, so of course they are connected directly to it.  We have liaison quite closely with, for example, with parts of the Department of Defense.  The Air Force has conducted its own behavioral risk factor surveillance.  As to the other question, the availability of the data for specific groups and specific areas—there is no problem accessing that data.  The data are collected on a county basis, so that one can get down to a local level on these factors.  With respect to looking at a certain kind of occupation (we have look at some data in terms of labor force characteristics)—even though the sample size is extremely large, to get down to people in one type of industry, e.g., aerospace, would be quite a challenge without doing a specific survey of that group.  I suggest you contact the CDC and explore this further.  They are interested in the application of this data to special groups.

HQ:  Considering the tremendous scope of disease control and prevention, how is training or increasing awareness of diseases carried out by WHO, or at the regional level, by PAHO?

Dr. Corber:  WHO will start by producing the norms and guidelines and try to have meetings with the regional people to introduce them to it, and wherever possible, use the regional office to deliver the training about those guidelines.  At our level (PAHO), where we work on training for specific techniques, we tend to look at two things—the burden of disease or the emerging problems that are coming up.  For example, if Hantavirus is an issue, because of the number of cases, or if countries are starting to want to do behavioral risk factor surveys, then we will deal with that.  PAHO works at the national level, so we deal with the Ministry of Health, and they select the people that should participate.  We usually have regional workshop, and then, at times, promote country workshops as well.  We will assist a country, such as Peru or Argentina, when they are really interested in implementing a program.  So, first, a regional training to get them used to it, and then, if we have to, we will go into the country.  The priorities are usually picked in a combination of what we think is important and what they think is important.

HQ:  Has a cyber-education system, like what we have here, been used to transmit guidelines or provide training?

Dr. Corber:  So far, very little.  Although WHO and PAHO have these techniques available, they are not that readily available in the countries.  Occasionally, we can get people to a site at a university, but hooking up a number of countries is very difficult.  We are using the Web more, not so much in teaching, but in exchanging information and data sharing.  We are just at our infancy in getting people to use this for the kind of training we are talking about.  They are using telemedicine more; some of the university medical schools do have that facility and they are using it more in that area.  

Dr. Nicogossian:  NASA has been working with PAHO to establish the Web that does the education for emerging diseases for Latin and South America.  We have worked with CDC in remote sensing and vector-borne diseases.  It was impressing to see, from Dr. Corber and Dr. McQueen, that we are using informatics to make decision regarding public health.  Dr. Corber, in your chart where you have influenza stations, you seem to have them more in North American and Russia.  Why in those two countries?

Dr. Corber:  It is a historical background.  The countries with the best laboratory capabilities have joined the network.  Because of the great size of the country [Russia] and the fact that influenza can appear anywhere, one would expect to have more centers in a large country, and Russia has had the capacity to participate.  The flu network is basically the laboratories that can do it, agreeing to participate.  It is not WHO being restrictive, except with regard to the laboratory’s capacity.  WHO is interested in getting as much new information as possible about where influenza is.  It is not going to be restrictive unless the laboratory is producing poor data.  With respect to remote sensing, PAHO just met with NASA people yesterday to talk about developing models and using some of the data that we have to help in the modeling systems.  We are looking forward to extending our collaboration.

Dr. Nicogossian:  The point that I want to make it that one of the issues is how to acquire the information; the other issue is how to identify the vector. 
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