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This report presents the findings and analysis of an impact evaluation study conducted of a series of radio documentary programs produced by Soundprint Media Center to educate adult radio listeners about virology.  The programs were supported as part of a National Institutes of Health, Science Education Partnership grant award (R25RR024267) to the University of Nebraska, Lincoln, for World of Viruses, a project led by Dr. Judy Diamond and featuring an entire suite of educational resources for students, teachers and adults on virology. (See Figure 1 below.)  Robert L. Russell, Ph.D., Informal Learning Solutions, designed and conducted the evaluation of the programs described in this report.
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Figure 1. The SEPA-funded World of Viruses project created informal learning

materials that include Soundprint radio programs, comics, a book by Carl Zimmer,

iPad apps, and teacher professional development.

This report is organized in several sections: background information on the radio documentaries, the approach to the evaluation, a summary of the methodology used in the study, results, and summary.

BACKGROUND  

Soundprint is a seasoned producer of a weekly one-hour radio program, consisting of two 30-minute documentaries.  The Soundprint program, now in its 25th season, is aired on 40 radio stations nationwide, reaching an estimated 350,000 listeners each program, based on ratings information provided by stations. Radio programs are distributed through public radio stations and national satellite radio.  Soundprint has produced over 150 documentaries on science topics.
In the past four years, Soundprint has produced radio documentaries for three projects focusing on science. Like most of Soundprint’s productions, these programs have used a storytelling approach to present science.  In the NSF-funded Pole to Pole, the programs featured polar research scientists on site in polar regions.  The NSF-funded Out of This World documentaries told the stories of the first women and African-Americans who served as scientists and engineers in the 1960’s when the United States started its space program.  In the NIH-SEPA funded World of Viruses, the focus of this report, the radio documentaries highlight biomedical researchers who are investigating virus-related issues such as the flu pandemic, HIV-AIDS, and dengue fever.  The virology programs weave interviews with the scientists highlighting their research questions and activities together with stories of the lives of people affected by the research.

The psychologist Jerome Bruner (1991) has long argued for the importance of narrative and storytelling in education.  He discussed two ways in which we as humans understand our experience.  One he describes as paradigmatic – understanding something through a logical and scientific ordering of information.  The other is narrative or stories.  Journalists know that the best way to engage most readers is to tell a story. From the beginning of history and the myths of creation to fables to the novels, movies, and television dramas and reality shows, we are experiencing stories that have a subject and, in most cases, a beginning, middle and end. Avaamidou and Osborne (2009) argue for the use of narrative in “…communicating science as a way of making it meaningful to and accessible by the public.”
In recent summative evaluations (see summary on pages 3-4), Russell found that Soundprint’s storytelling was effective in helping listeners not only gain a deeper understanding of science research on climate change, but also to understand the human experience and meaning of the science.  At the simplest level, these stories of the research scientists portrayed them as dedicated, hardworking, and curious.  The focus of their research was understood within the context of a research question.  In short, narrative can be an effective strategy for engaging interest in and understanding of science.
APPROACH TO EVALUATING RADIO DOCUMENTARIES  

The same general approach was used in the evaluation of the radio documentaries of the three projects described earlier, including the documentaries produced for World of Viruses. The programs were designed to engage adults in developing a greater interest in the science topics presented and to gain a better understanding of the science research processes and concepts underlying the research. Adult participants were recruited who are listeners to informational public radio programs and who were reasonably representative of the demographics of the National Public Radio national audience.  Participants listened to radio documentaries prior to reporting to evaluation sessions.  At the session, participants filled out surveys where they were asked to describe “what the program was about” and to describe new concepts or ideas they learned from the program. After they filled out the surveys, participants took part in qualitative focus group discussions of the clarity, appeal, and impact of the programs.
	PROJECT
	EVALUATION

METHODS
	SAMPLE
	RESULTS

	Pole to Pole:  Radio documentaries on polar and climate change research scientists (funded by NSF)
	Written survey with open-ended questions followed by focus group discussion after participants listened to documentary segments
	20 adults:  radio listeners with NPR demographic profile
	1. Over 70% accurately recalled science concepts & methods

2. Over 2/3 reported increased interest in polar research & climate change

	Out of This World: Radio documentaries on the stories of the first African Americans and women in the space program (funded by NSF)
	Written survey with open-ended questions followed by focus group discussion after participants listened to documentary segments
	20 adults: radio listeners with NPR demographic profile
	1. All participants identified one or more major social or historic themes in the programs

Participants reported 

2. Participants discussed their unfamiliarity with the civil rights issues in the programs and inspiration after hearing individual stories


Table 1:  Summary of Evaluations of Radio Documentaries on Polar Research and the Social History of African American and Women Pioneers in the Space.

Evaluation results for the Pole to Pole showed that when their survey responses were analyzed, 75% or more of participants were able to accurately describe new ideas or concepts they learned and specific research topics and techniques that were introduced in each of the programs.  The focus group discussions revealed that the programs were effective in introducing the “nitty gritty” nature of the research and the scientists’ approach to research – that it is a process of inquiry and not just seeking data that supports prior views.  Participants in the Out of This World evaluation were able to accurately describe the stories and social issues presented in each of the programs. (See Table 1 for a summary of the methods and results for these two evaluation studies.)

In both of the Pole to Pole and Out of This World programs, participants stated that they found the storytelling approach used in the programs very engaging and was affective in helping them develop an interest in topics and concepts with which they were unfamiliar. In brief, the Soundprint programs resulted in significant cognitive impacts and were successful in deepening the interest and understanding than participants had of science research processes and concepts (Pole to Pole) and of social issues (Out of This World). 

METHODOLOGY

For the World of Virus radio documentaries, forty (40) evaluation participants were recruited, using notices on neighborhood listserves and craigslist.com.  The notice indicated that participants had to listen to 5 or more hours of news or informational programming each week.  Those responding were asked questions to screen their background so that an appropriate mix of age levels and gender could be achieved.  The recruited participants, as a group, paralleled NPR listener demographics, with higher education and income levels than national averages. Seventeen (17) of the participants were male and 23 female. Ten (10) participants were African-American; 2 were Asian; and 2 were Latino. Their ages ranged from 23 to 69 years old, with an average age of 44 years.   Four evaluation sessions were conducted in 2012 with participants, including a written survey and a focus group discussion that followed. Each evaluation session lasted approximately 60 minutes. 
Four evaluation sessions were held. Participants were asked to listen to two documentary programs 1-3 days prior to the session; each documentary lasted approximately 25 minutes. Two groups listened to segments entitled “Mosquitoes in Iquitos” (research on dengue fever) and “The Clinic” (HIV-AIDS research in South Africa). The other two groups listened to segments entitled “HPV: The Shy Virus” and “Flu Pandemic.”  Participants had been informed that they would receive an incentive of $50 for their participation, which they received at the conclusion of the session.

The documentary segments are briefly described below:
HPV, The Shy Virus: The Human Papillomavirus - or HPV - is a common virus that touches billions of human beings in one way or another - from a tiny wart on the hand to invasive cancer. HPV is a major health threat worldwide, yet mostly harmless. The virus can "hide" for years from a person's immune system - with no apparent ill effects - then awaken and create deadly disease. The documentary tells the story of a virus that often doesn't act as scientists expect it to - a puzzling, paradoxical virus.  The program features research scientists as well as individuals directly affected by the disease.

Flu Pandemic: From pig to farm worker and back to pig – that’s the path of the perfect swine flu virus. Likewise, chickens and turkeys, not to mention geese and birds, are hot zones for pandemic flu viruses. In the past, when governments grew concerned about a particular flu, often they will isolate, quarantine or even kill animals that carry a suspect virus. Now animal health and public health authorities are beginning to collaborate on more extensive bio-security. The documentary visits farms, fairs and clinics, to find out how surveillance is preparing for the next pandemic.

The Clinic: South Africa’s approach to HIV/AIDS has dramatically changed in recent years. For more than two decades, a combination of government inaction, socio-political conflict, and controversial public health policies led to the situation that South Africa finds itself in today: home to the largest number of people living with HIV/AIDS. Now the country is trying to make up for lost time, both in prevention and in treatment. The government has launched an ambitious HIV/AIDS Counseling and Testing campaign that would include 15 million people by 2011, with the goal of reducing the HIV/AIDS incidence rate by half. At public health clinics across the country, addressing the science of HIV/AIDS means addressing a litany of social problems, too. The documentary presents scientists, researchers, field workers and patients as South Africa fights to slow the march of the virulent disease. Our program today is called The Clinic. 

Mosquitoes in Iquitos:  Iquitos, Peru, home to more than 400,000 people, is a living laboratory. Researchers there are tracing the spread of lethal dengue fever by going door to door in neighborhoods throughout the city. They're mapping the spread of the virus, as well as the mosquitoes that carry it. The documentary Producer follows researchers as they try to figure out what people can do to stop it.
(The full documentaries are available for streaming or download at: soundprint.org.)
At the beginning of the evaluation session, participants filled out a written survey where they were asked for demographic data (age, race, education level), radio listening habits, and their recall of the contents of the programs, where they were asked to respond to two questions for each program: “What was the program about?” and “Describe research topics or techniques presented in the program.” They were also asked to describe up to three new concepts or ideas they had learned from the programs about viruses.  After filling out the surveys, participants took part in a focus group discussion, where they discussed the clarity, appeal, and impact of the programs.

Limitations of the Methodology:  Since participants listened to the programs online and knew they would be participating in an evaluation study, their listening experiences were clearly different from typical radio listeners who tune in and listen casually while driving or participating in some other activity. However, social science has a long tradition of using artificial contexts to test concepts, so this evaluation follows in this tradition, but the findings must be interpreted against this background.  

Several specific limitations of this evaluation approach should be noted.  First, no comparison groups were used, so the participants were used, in effect, as controls.  They were asked to describe information that they were unlikely to have read or hear before and they were also asked to identify “new” ideas or concepts that had learned from the programs.  In short, the analysis assumes that the information was novel and that the participants truly reported new ideas or concepts they had learned, rather than merely supplying answers to satisfy the evaluator.  Second, the listening experience was artificial; participants were probably more attentive to the documentary content, since they knew they would be participating in the evaluation session.  However, participants were instructed to listen to the session only once and they were not informed about what specific topics they would be asked to respond to or discuss.  Third, because no control or comparison group was used or no pre/post measures taken, the results that are reported are descriptive statistics; there were no appropriate tests of statistical significance that could be applied to the data. 

RESULTS:  

The results will first be presented for the written survey, followed by the analysis of the focus group discussions. 
Written Survey Results:  The survey asked participants to provide written responses to two questions for each of the two documentaries, followed by two questions about the two documentaries considered together.  The evaluator categorized the responses.  The results are summarized in Table 2. A listing of typical responses to the first two questions is provided in Appendix 1. 

On the first question, participants were asked, “Can you briefly summarize what the program was about?” Two-thirds (70%) or more of participants were able to describe what the program was about in a way that indicated they had understood one of the “big ideas” underlying the program. More than two-thirds (70%) were also able to list at least one correct response to the second question, “Please list any research topics, questions, or techniques discussed in the program that you can recall.”
                                      FOCUS GROUPS 1 & 2
                  FOCUS GROUPS 3&4

	PROGRAM

(N=20 for all items)
	Mosquitoes in Iquitos (Dengue Fever)
	The Clinic 

(HIV-AIDS)
	HPV: The Shy Virus
	Flu Pandemic

	What was the program about?
	75%
	80%
	80%
	70%

	List research questions, topics or techniques.
	90%
	70%
	75%
	70%


Table 2:  PerCent of Participants Providing Correct Written Responses to 

Open-Ended Questions

Participants were then asked two questions about the two programs together.  For the first question, participants were asked, “Please list up to three new concepts or ideas you have learned about viruses as a result of listening to the programs.”  The 15 (out of 20) respondents who listed new concepts identified a mean of 1.9 concepts.  For the second general question, participants were asked, “What more would you like to know about viruses, after hearing the programs?”  Slightly over half (55%) of the participants in the two groups that listened to “Mosquitoes” and “The Clinic” indicated they would like to know more by responding yes and/or listing one more items related to the programs or viruses. Three-fourths (75%) of the participants in the other two groups that listened to “HPV: The Shy Virus” and “Flu Pandemic” indicated “what more” they wanted to know by listing one or more items related to the programs or to viruses.

	PROGRAM

(N=20 for all items)
	Mosquitoes in Iquitos  & The

Clinic
	HPV: The Shy Virus & Flu Pandemic

	List up to 3 new concepts
	75% (listed at least one)
	75% (listed at least one)

	What more would you like to know?
	55% (listed at least one more thing they would like to know about the topics)
	75% (listed at least one more thing they would like to know about the topics)


Table 3:  PerCent of Participants List at Least One New Concept and Research Questions, Topics or Techniques

Focus Group Results: The dialogue from the focus group sessions is analyzed here is combined, since the programs all addressed a common subject – viruses – and addressed the same broad topics.  The four focus group discussions addressed several broad topics:  

· Use of storytelling;

· Science learning;

· Motivation to learn more;

· Science research processes; and

· How to improve programs; 

The key themes that emerged within each of topics are presented below:

Use of Storytelling:  Overall, most participants were engaged by the storytelling approach.  Typical comments were, “Great stories, enjoyable to listen to,” “I liked the stories with examples,” and “There was a general consensus of participants that the storytelling approach was central to engaging their interest in the programs.  They discussed several aspects of this approach that contributed to its success.  First, the stories engendered an “emotional connection” with the persons portrayed in the documentaries; another commented that the programs were “Very sincere, very credible, very moving.”  As one participant put it, “….basically it was a human interest story for us….”  Another participant said, “But you have to create a human interest, you will lose the interest of the audience.”   

Second, by engaging participants in the stories, the programs motivated learning.  As one participant stated, “What I liked most about it, they gave you the facts at the beginning, then they gave you the testimonies about how it affected personal lives – this can be appreciated by someone listening to the radio, they might not have learned the same information from Web MD or a source like that.”  

An important aspect of the successful storytelling was timing. One participant said, “The narrative timing was good – presenting aspects of the musician’s (who was suffering from cervical cancer) life at the right times (supported engagement).”

The storytelling approach was more successful in some programs than in others.  On “The Clinic,” one participant commented, the program was “more interview than storytelling.”  A few participants stated they were more interest in hearing information than stories, but most participants agreed, “Stories encouraged people’s attention to the topic.”

Science Learning:  In the written surveys, where participants were asked to identify up to 3 new ideas or concepts they had learned form the programs, three-fourths described at least one new concept they had learned and described a mean of 1.9 specific concepts.  In the focus group discussions, participants discussed a rich variety of new ideas or concepts they had learned as a result of listening to the programs.  One example of a comment by a participant illustrates the richness of the learning, “ (I) thought it was really well done, described what it was and how serious it is, that it takes years and years and years and then it takes off, that there are a hundred different kinds, that one woman had five different kinds…”  

Participants not only identified specific examples of learning in the written surveys and discussions; some also characterized what they had learned as surprising: “ (I) as really surprised by HPV’s ability to replicate..,” and “(I) was surprised by how in hog lots, chicken farms, how that is a spreader of the (H1N1) disease.”  Another commented, “…was surprised by the fact that most viruses don’t cause illnesses…”

The storyline also provided a structure or scaffolding that supported learning. As one participant stated, “What I thought worked they are able to break down complex issues, doesn’t make me feel like I am in a class…” The stories were effective in “…combining facts and testimonies…” Another participant said, “Very informational and it gives very good background on HPV and why it is important –  (I) knew something about HPV but it made me think about how it affects me…”  

Motivation to Learn More:  Participants were motivated to learn more about the topics presented in the surveys.  In the written surveys, 65% of participants described at least one more topic or area they wanted to know more about.  A majority of examples focused on learning more about the science underlying viruses or related diseases.  Some typical comments were, “I’d be interested to know how this research of serious viruses may be applied to research on common ones like warts, colds, etc.”, “More about the transfer of the viruses via mosquitoes,” “are there any benefits to these viruses?,” and “do viruses constitute life?”

Some participants also wanted to know more about the political or social contexts of related research, as these comments illustrate: “I would still be interested in how some religions can still claim that a human being can be protected through prayer,” “What policies are countries preparing to prevent deadly viruses from spreading.” and There was also interest in learning more about the level of public support for virology research.

Many participants were motivated by the impact of viral illnesses on their lives, as these comment illustrates, “The HPV program really scared me, like I need to learn more about it,” and “(I would like to learn more about dengue fever and its prevalence where I work. I loved this program.”

Science Research Processes: Reinforcing the findings from the written surveys, participants described numerous research techniques and procedures they learned about from the programs. The storytelling approach was effective in engaging participants in learning about how scientists in the programs were conducting their research and about their dedication to research.  As one reviewer commented, “Following researchers was a good technique.” The participants were particularly impressed by the story of Harald zur Hausen, who shared the 2008 Nobel Prize for medicine for his discovery of the link between HPV and cervical cancer.  As one participant commented, “I liked the story of the scientist who everyone ignored, he was persistent – an inspirational science story – another reinforcing science story.”  Another was amazed by his “obsession” with the research against all odds.  They were also impressed by the passion of researchers and volunteers in Iquitos, Peru who were doing field research and prevention related to dengue fever.

Suggestions:  Participants who listened to the sets of two groups clearly favored one of the programs they listened to when compared to the other.  One group favored “HPV: The Shy Virus” over “Flu Pandemic.”  The second group favored “Mosquitoes in Iquitos” over “The Clinic.”  The focus group comments indicated that the effectiveness of the storytelling was primary reason they were more engaged by one of the programs in comparison to the other.  

The specific elements of storytelling they referred to were:

· Engaging characters (e.g., the “passion” and “dedication” of scientists, the emotional story of a woman musician with cervical cancer), 

· Character development (e.g., “the story of the 4 year old boy was introduced and then dropped”), 

· A coherent storyline (e.g., “didn’t see a consistent theme,” “the program wasn’t well organized”), and 

· An emphasis on narrative vs. “telling” or a recitation of facts and information (e.g., the program was “like reading a report in class.”).

In short, participants appreciated good storytelling and recommended that “Flu Pandemic” and “The Clinic” would have been even more engaging programs if they had used the elements of storytelling more effectively.   

Many participants also wanted to know more about what personal actions what they could take to address their own personal health or to prevent viral diseases from spreading.  A typical comment was, “ I was fascinated by the hundred kinds, how could you be checked for all those types?  This was kind of alarming, what can I do about it?”

Several themes emerged from the qualitative analysis of the Virology focus group discussions.  First, participants clearly favored two of the four segments that had a clearer storyline through a focus on one or two main “characters.”  Overall, however, participants reported they were very engaged in the subject matter as a result of the storytelling approach.  Second, participants recommended that more information about viruses be presented in the segments, but they also indicated they wanted the information presented within the storytelling or narrative framework.  Third, for the segments that had immediate relevance for their personal lives, they would have liked more information about what actions they can take, such as when to get the vaccination for HPV.  In brief, participants reported that they were generally engaged by the radio documentaries through the storytelling approach.  They wanted to learn more and find out more about what they can do, but they wanted this information presented in a storytelling or narrative context.

SUMMARY

Storytelling is an effective approach in engaging radio listeners:  In the focus group discussions, participants stated that telling the stories of researchers and others affected by the science topics featured in the programs engaged and held their attention.  They identified several aspects of storytelling that contributed to the format of engaging programs:  engaging characters, character development, a coherent storyline, and an emphasis on narrative (as opposed to “telling”).
Radio listeners can learn new science from radio documentaries:  In written responses to open-ended items and in focus group discussions, participants were able to accurately describe research techniques presented in the programs and to describe new concepts or ideas they had learned from the programs.  In the written survey, more than 70% were able to describe a main theme or idea from the program and to describe research questions or techniques presented in the programs.  Nearly two-thirds (65%) of the participants identified new concepts they had learned from the programs, naming a mean of 1.9 new concepts.
Radio listeners wanted to know more:  In focus group discussions, participants often discussed wanting to know more about the topics and to know more about what personal actions they could take in regarding their personal health or preventing the spread of the diseases discussed.  In brief, listeners would have liked a “call to action” in the programs.

Science research processes:  Participants discussed learning about research processes and techniques and found portrayals of research scientists to be “inspirational” and found the research scientists in the programs dedicated to their work.  In brief, participants learned more from the programs than new concepts about virology.  They gained insight into the motivations of scientists and insights into the specific research questions and techniques they used in their work.

In summary, Soundprint’s radio documentaries helped participants learn new concepts about virology and gain insights into the scientists and how they went about their research on viruses.  The programs motivated participants to want to know more; they were particular interested in personal actions they could take related to the health practices and issues presented in the programs.  Participants identified storytelling as key to engaging their interest in the programs and providing a context for learning new concepts and ideas.

Appendix 1:  Examples of “correct” written response to survey questions
On the first question, participants were asked, “Can you briefly summarize what the program was about?”  Examples of typical answers classified as “correct” are provided below:
Mosquitoes in Iquitos:

· “How researchers are trying to use different ideas to limit the spread of dengue fever from mosquitoes.”

· “Dengue fever eradication program in Iquitos on the Amazon.  Discussed mosquito abatement techniques including methods of transmittal.”

· “It was about dengue and how it was spread throughout the West Indies and then to Peru.  How mosquitoes can spread an infectious disease.”

· “Dengue fever and its spread through social networks with a focus on several key persons and sites for studying how to control/eradicate the disease/vectors.”

· “The transmission of dengue fever and efforts to identify disease vectors and eradicate them.”

The Clinic:

· “HIV/AIDS contagion and prevention in South Africa.  Anecdotes from persons with HIV/AIDs and persons being tested.”

· “This was about an African clinic working on HIV/AIDS testing, education and prevention.”

· “This program dealt with the efforts that a group of scientists are involved in to control the spread of HIV/AIDS in South Africa.”

· “Spread of HIV/AIDS in South African, treatment and prevention among various age groups.”

· “The clinic is fighting the causes and transmission of HIV/AIDS through educating the people in prevention.”

HPV: The Shy Virus:

· “HPV, how it behaves, what isn’t known about it, most types are benign, others cause cervical cancer.”

· “What the shy virus is (HPV) and what the connection is between the virus and cancer.”

· “About the HPV virus, how unique and “sneaky” it is, how it is spread, and its impact on cervical cancer.”

· “It was about the HPV virus and its connection to cancer.  It talked about the pathology of the virus and how it was discovered and connected to cancer.”

· “It was about HPV virus which can be hidden in the body and explode into cancer – it adapts, it is stealthy and there are 100 different HPV viruses.  It was about being persistent in research.  HPV is linked to cervical cancer and the 2008 Nobel Prize was awarded to a scientist who studied it for 10 years.”

Flu Pandemic:

· “The spread of avian/swine virus to humans, attempts to control hog/chicken farms, Hong Kong as a hub/possible starting point of the next pandemic.”

· “How the flu pandemic is/how it mutates/how the virus moves from one species to another/how people cope with flu pandemic.”

· “Potential flu pandemic and ways to prevent it by sampling pigs, chickens etc.  I’ve concluded that a pandemic is in our future.”

· “The program explained H1N1 virus (swine flu/avian flu), how it is contracted and spread.  It talked about new regulation and controls that have been put into place to inhibit the spread.”

· “The flu pandemic was about the strains of the flu virus and how variant they are from area to area and case to case.”

On the second participants were asked, “Please list any research topics, questions, or techniques discussed in the program that you can recall.”  Examples of answers classified as “correct” are provided below:
Mosquitoes in Iquitos:

· “Dissection of mosquito ovaries; door-to-door visits to homes to remove sources of standing water; studies to follow individuals to see how the disease is vectored through them to other mosquitoes and populations.”

· “The “mosquito squad.”  Teams of people who go from house to house to test the water and other aspects of contamination in the homes.”

· “It was about the infestation in South America of mosquitoes which carry the disease and the investigators who were carrying out a program to track the people, where they traveled in a two-week period, and who had been bitten and/or infected.”

The Clinic:

· “Testing individuals who may have been infected and education them on the use of the condom.”

· “Stigma around being near the clinic where research was conducted.  Efforts to get people tested.  ID cards with treatments.”

· “They examined a method of stopping HIV/AIDS at the cellular level and one that was using antiviral creams before intercourse.”

HPV: The Shy Virus:

· “The German virologist who connected HPV w/intercourse and was ignored by the American science community.”

· “They discussed the research that led them to discover the cancer/HPV connection and what are dangerous strains of HPV.  How HPV is detected (Pap smear), how it is treated.”

· “Using the “tush pad” to isolate the cells to test for HPV.  The importance of detection.  The invasive nature of the treatment and the virus becoming a cancer and that most people who are carriers to not even know it.”

Flu Pandemic:

· “How the wildlife spreads from wildlife to humans and how to control it.”

· “They discussed how the Hong King (H5N1) is a potential hotbed for the virus, the precautions to protect against the spread of the viruses (showering, removing clothes), the great number of viruses, how to isolate and study viruses like H1N1.”

· “Case studies of how H1N1 strain persists in animals, how difficult it is to identify variant flu strains, how vaccines are developed and prevention methods to avoid virus infections.”
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