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Preface

“One Health” is an important global activity based on the concept that human, animal and environmental/ecosystem health are interdependent, and professionals working in these areas best serve the population by collaborating to better understand all the factors involved in disease transmission, ecosystem health, the emergence of novel pathogens and emerging zoonotic agents, as well as environmental contaminants and toxins that are capable of causing substantial morbidity and mortality, and impacting on socioeconomic growth, including in less developed countries.  
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This INFECTIOUS DISEASE MANAGEMENT Module is part of a complete series of One Health educational and training documents designed to be used in whole or in part, and to be modified as needed to serve as a context- and culturally-relevant source of information for teaching undergraduate students and university graduate students, and for training workshops focused on One Health professionals responsible for human, domesticated animal, wildlife and ecosystem/environmental health. The goals are to: 
	· increase exposure to and improve cross-sectoral and inter-professional collaboration on key disease surveillance and disease outbreaks; 

· provide practical strategies useful for field investigations of disease outbreaks, and a realistic exposure for students and faculty interested in emerging infectious diseases, including emerging zoonotic infectious agents, newly identified infectious agents capable of causing pandemic threats, disease management and public awareness campaigns, environmental and ecosystem health; and

· improve cooperation among national, regional and district-level government health officials interested in the One Health principle, along with multilateral health agencies (such as the World Health Organization [WHO], the Food and Agriculture Organization of the United Nations [FAO], and the World Organisation for Animal Health [OIE]), as well as non-governmental organizations (NGOs) and private industry. 



This complete set of One Health modules can be used individually by professors and trainers, but all users are encouraged to begin the activity by consulting, the introductory module, to provide an appropriate context and background.
All of the training material represents contributions by the faculty and leadership of the Southeast Asia One Health University Network (SEAOHUN), and the input of technical and managerial support from the partners of the USAID’s RESPOND Project, part of the larger Emerging Pandemic Threats (EPT) program, including Tufts University, University of Minnesota, Training Resources Group (TRG), Ecology and Environment, Inc. (E & E), and). Development of these training materials would not have been possible without the contributions of the following individuals and groups:

Southeast Asia One Health University Network (SEAOHUN)
· Dr. Abu Tholib Aman, Universities Gadjah Mada, Indonesia
· Mr. Irwin Fernandez Chavez, Mahidol University, Thailand
· Dr. Ede Surya Darmawan, Universitas Indonesia, Indonesia
· Dr. Latiffah Hassan, Universiti Putra Malaysia, Malaysia
· Dr. Nongyao Kasatpibal, Chiang Mai University, Thailand
· Dr. Sumalee Lirtmunlikaporn, Chiang Mai University, Thailand
· Dr. Sarmin MP, Universities Gadjah Mada, Indonesia 
· Dr. Mohd Rizal Abdul Manaf, Universiti Kenbangsaan Malaysia, Malaysia 
· Dr. Roslaini Bin Abd. Majid, Universiti Putra Malaysia, Malaysia
· Dr. Walasinee Moonarmart, Mahidol University, Thailand
· Dr. Pham Hong Ngan, Hanoi University of Agriculture, Thailand
· Dr. Mohd Sham Bin Othman, Universiti Kenbangsaan Malaysia, Malaysia
· Dr. Surachai Pikulkaew, Chiang Mai University, Thailand
· Dr. Trioso Purnawarman, Bogor Agricultural University, Indonesia 
· Dr. Agik Suprayog, Bogor Agricultural University, Indonesia
· Dr. Metawee Thongdee, Mahidol University, Thailand
· Dr. Kriangkrai Thongkorn, Chiang Mai University, Thailand
· Mr. Luu Quoc Toan, Hanoi School of Public Health, Thailand
· Dr. Ronald Enrique Morales Vargas, Mahidol University, Thailand 
· Ms. Le Thi Thanh Xuan, Hanoi Medical University/Institute for Preventive Medicine and Public Health, Thailand
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 Module: Infectious Disease Management


	Module Description and Learning Outcomes


	Infectious disease management is a comprehensive way of thinking about the problem of infectious diseases and strategizing to minimize the substantial impact that infectious diseases have on the global economy and public health. During recent decades, many newly recognized infectious agents responsible for emerging infectious diseases (EIDs) originated in animals, including wildlife (e.g., severe acute respiratory syndrome [SARS], highly pathogenic avian influenza H5N1, the pandemic influenza A/H1N1 2009 virus, and Nipah, West Nile, Rift Valley fever, and Ebola viruses).[endnoteRef:1] These events serve to emphasize the importance of a “One Health” approach, which encourages the collaboration and teamwork among health professionals responsible for infectious diseases occurring at the interface of human, animal and environmental health.[endnoteRef:2]  [1:  Jones KE, Patel NG, Levy MA, et.al. Global trends in emerging infectious diseases. NATURE 2008, February; 451:21, Pages 990-994.  doi:10.1038/nature06536. Abstract available online at: 
www.ncbi.nlm.nih.gov/pubmed/?term=18288193. 
]  [2:  FAO, OIE, WHO, UNICEF, and WORLD BANK. One World, One Health: A Strategic Framework for Reducing Risks of Infectious Diseases at the Animal-Human-Ecosystems Interface. Oct 14, 2008. 
Accessed online at: www.fao.org/docrep/011/aj137e/aj137e00.htm.
] 


This module fosters a better understanding of infectious disease management from a One Health perspective, at both the individual and societal levels. Educational topics reviewed in this module include the classical “epidemiological triad,” representing the important interrelationships among three key factors: the infected host, the etiological agent, and the environment). In addition, we view infectious disease management through the lens of One Health and focus on such priority issues as emerging zoonotic diseases, disease surveillance systems, outbreak detection, health promotion and health education, disease prevention and control, and treatment and rehabilitation. 

After completing the module, students will better understand the importance of developing effective One Health interventions to control disease outbreaks and design strategies for disease elimination (nationally) and/or eradication (globally). Key outcomes for One Health students should include the ability to:
· Identify possible risk factors associated with an infectious disease outbreak.
· Use accurate information from surveillance to guide the management of infectious disease problems.
· Design and implement a One Health action plan for infectious disease management.
· Evaluate the effectiveness of One Health actions in infectious disease management.
· Design a new or strengthen an existing disease surveillance system.


	Target Learner
	Undergraduate University Students; or
One Health Partners, Practitioners and Professionals 


 Learning Map

















 Module Competencies

	Competency #1
	
	Learning Objectives to Develop Competency

	Identify and analyze the risk factors associated with illness during an infectious disease outbreak or epidemic.
	
	Understand how to identify factors associated with an increased risk of an infectious disease during an outbreak and the impact they have on One Health programs by:
· Understanding the principles of infectious diseases and factors (e.g., exposures or behaviors) associated with a possible increased risk of infection. 
· Understanding the modes of infectious disease transmission and the need to design effective disease control measures.
· Describing examples of risk factors involved in various zoonotic diseases. 
· Demonstrating an understanding of the components and data needed for a risk assessment, as well as the possible strengths and weaknesses when using this methodology.
· Analyzing the potential impact of risk factors on the population during a disease outbreak. 

	Competency #2
	
	Learning Objectives to Develop Competency

	Design an infectious disease management plan.
	
	Create a One Health protocol to manage a specific infectious disease issue or outbreak by:
· Understanding laboratory diagnostic tests and quarantine concepts related to the disease being studied.
· Developing effective collaboration and partnership skills and understanding how to choose a One Health team.
· Developing an effective infectious disease management plan.
· Strengthening disease prevention activities, including public awareness plans. 

	Competency #3
	
	Learning Objectives to Develop Competency

	Evaluate the effectiveness of One Health actions in infectious disease management.
	
	Critically evaluate disease control activities and strategies of programs, and conduct situational assessments for effective outbreak response by being able to:
· Understand what measures are useful to evaluate the effectiveness of an infectious disease management plan.
· Recognize when a One Health approach is being utilized in an infectious disease management plan or program.
· Evaluate and critique an infectious disease eradication plan.
· Assess an infectious disease control plan and consider the unintentional or adverse effects if implemented.
· Describe the pros and cons (advantages and disadvantages) of a disease control strategy.

	Competency #4
	
	Learning Objectives to Develop Competency

	Design a disease surveillance and monitoring system.
	
	Develop new strategies for infectious disease surveillance by:
· Understanding core concepts in surveillance methods.
· Describing the components and methods for evaluating a public health surveillance system.
· Creating a plan for collection of disease surveillance data.
· Describing the data collection procedures and techniques.
· Performing quantitative and qualitative data analysis.
· Interpreting the data and presenting the results and information to an audience.
· Using appropriate software and hardware to manage disease surveillance.



 Module Overview
	Time
	Topic
	Materials

	180 Minutes
	Introduction and Basic Concepts
	· Computer, LCD projector, screen/blank wall
· Flipchart or whiteboard with markers 
· Module PowerPoint 
· Student Guides

	100 Minutes
	Describing Possible Risk Factors for an Infectious Disease during an Outbreak Scenario
	· Computer, LCD projector, screen/blank wall
· Flipchart or whiteboard with markers 
· Module PowerPoint 
· Internet Access (for professor)
· Video Clip – Hydrophobia in Advanced Rabies Case
· Student Guides

	180 Minutes
	Creating a Conceptual Model to Visualize Risk Factors and Control Points
	· Computer, LCD projector, screen/blank wall
· Flipchart or whiteboard with markers 
· Module PowerPoint 
· Computers with internet access 
· Visual Understanding Environment software
· Student Guides

	360 Minutes
	Risk Assessment
	· Computer, LCD projector, screen/blank wall
· Flipchart or whiteboard with markers 
· Module PowerPoint 
· QMRA Wiki Software (available freely online)
· Camera or Smartphone
· Student Guides 

	300 Minutes
	Collecting Community-Based Data to support Infectious Disease Investigations or Risk Assessments
	· Computer, LCD projector, screen/blank wall
· Flipchart or whiteboard with markers 
· Module PowerPoint 
· Camera or Smartphone
· Student Guides

	210-270 Minutes
	Developing Public Awareness Materials for Infectious Disease: Part 1
	· Computer, LCD projector, screen/blank wall
· Flipchart or whiteboard with markers 
· Module PowerPoint 
· Poster board
· Student Guides

	135–195 Minutes
	Developing Public Awareness Materials for Infectious Disease: Part 2
	· Public Awareness Materials
· Student Guides

	60– 120 Minutes
	Critique of an Infectious Disease Management Plan (Example) Using a One Health Perspective
	· Computer, LCD projector, screen/blank wall
· Flipchart or whiteboard with markers 
· Module PowerPoint 
· Student Guides

	80 Minutes
	Systemic Effects of a Management Plan
	· Computer, LCD projector, screen/blank wall
· Flipchart or whiteboard with markers 
· Module PowerPoint
· Student Guides

	160 Minutes
	Examine an Existing Disease Surveillance System
	· Computer, LCD projector, screen/blank wall
· Flipchart or whiteboard with markers 
· Module PowerPoint 
· Computers with internet access (for students)
· Student Guides

	150 Minutes
	Analysis of Disease Surveillance Data Using HealthMap
	· Computer, LCD projector, screen/blank wall
· Flipchart or whiteboard with markers 
· Module PowerPoint 
· HealthMap
· Computers with internet access
· Student Guides

	60 Minutes
	One Health Team Role-Playing Activity: A Disease Management and Surveillance Plan
	· Computer, LCD projector, screen/blank wall
· Flipchart or whiteboard with markers 
· Module PowerPoint 
· Student Guides

	60 Minutes
	Learning Reflections and Evaluation
	· Student Guides





	


Facilitator Background Resources

	
Included in Resource Folder

Additional Resources

Beltz, L.A. (2011) Emerging Infectious Diseases: A Guide to Diseases, Causative Agents, and Surveillance. San Francisco: John Wiley & Sons, Inc.

Childs, J.E., Richt, J.A. & Mackenzie J.S. (2007) Introduction: Conceptualizing and Partitioning the Emergence Process of Zoonotic Viruses from Wildlife to Humans. Curr Top Microbiol Immunol. 2007;315:1-31. (open access)
Abstract Accessed Online at: http://www.ncbi.nlm.nih.gov/pubmed/17848058

World Health Organization (WHO) (2005). Communicable Disease Control in Emergencies: A Field Manual. Accessed Online (download Document -- .pdf Acrobat file) at::
http://www.who.int/diseasecontrol_emergencies/publications/9241546166/en/

World Health Organization (WHO) (2005). Outbreak Communication Guidelines. 
Document accessed Online at: at:  
http://www.who.int/csr/resources/publications/WHO_CDS_2005_28/en/

Websites
World Animal Health Information Database (WAHID) Web Interface: http://www.oie.int/wahis_2/public/wahid.php/Wahidhome/Home
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MODULE: INTRODUCTION AND BASIC CONCEPTS


	

	Learning Objective:
	· Understand the principles of risk during an infectious disease outbreak.
· Understand various possible modes of disease transmission and the their influence on designing effective disease control measures.
· Describe possible risk factors for specific zoonotic diseases.

	Type of Learning:
	Lecture; Individual and Small Group Activities

	Timing:
	180 Minutes

	Equipment and Materials:

	· Computer, LCD projector, screen/blank wall
· Flipchart or whiteboard with markers 
· Module PowerPoint 
· Student Guides

	Pre-Class Reading Assignment
	· Article, “Interventions for Avian Influenza: A (H5N1) Risk Management in Live Bird Market Networks” (Fournie et al.) 
· Avian Influenza Fact Sheet (World Health Organization [WHO])



 Detailed Facilitator Notes	
	[image: Description: http://downloads.clipart.com/9840458.jpg?t=1379968402&h=69b9dc696b924bee588ea4084b5aa155&u=ninamaiwand]
Pre-work 
	
	Prior to this session, ask students to read the following documents and come prepared to discuss them in class: 
· “Interventions for Avian Influenza: A (H5N1) Risk Management in Live Bird Market Networks (Fournie et al. 2013)
· Avian Influenza Fact Sheet (WHO 2011)


	[image: C:\Program Files (x86)\Microsoft Office\MEDIA\CAGCAT10\j0301252.wmf]
Lecture
	30 Minutes
	Basic Terms and Concepts of Infectious Disease Management
The introductory presentation provides the basic terminology and concepts important in infectious disease management. In order to understand how to effectively manage infectious diseases, students must understand what etiological agent is responsible for the outbreak, why individual humans or animals are at risk for becoming infected by a particular agent and the fundamental principles of infectious disease management. 

See the outline on the next page for an overview of key concepts introduced in this presentation and the Module PowerPoint for slides and lecture notes. 







Transmission Dynamics
· Infectious diseases are those caused by bacteria, viruses, parasites, fungi or prions. 
· Routes of Transmission – Individuals become infected by contact with:
· Blood or bodily fluids, secretions or cough of an infected person or animal (person-to-person, or animal contact). 
· Contaminated object (fomite) or surface (e.g., in hospital).
· Contaminated food or water (foodborne or waterborne disease).
· A biological vector, such as an insect, ticks, bats, rats, dogs, birds, etc.
· An environmental contaminant or toxin.

· Risk of infectious diseases is mediated by multiple factors, including:
· Intrinsic factors (host susceptibility): genetic, nutritional status, immunodeficiency, other pre-existing disease(s), age group (e.g., neonates, infants, elderly)
· Extrinsic factors (exposure risks): outside factors that influence a host (e.g., environmental exposure)
· Exposure to infected individuals, contaminated objects, contaminated food or water, or transmission vectors
· Infected host species (proximity, contact with)
· Other high risk exposure: occupational, environmental, natural disaster or climatic conditions (flooding, drought)

Infectious Disease Management Fundamentals
To better understand the importance of the mode of disease transmission and possible risk factors, and to form a logical disease management plan, consider the following questions:
· What type of infectious organism is involved in outbreak?
· What host species are usually infected?
· Are there known reservoir hosts that spread organisms, but do not develop disease?
· How is the disease transmitted from host to host?
· What interventions (treatment, prevention, vaccination) are available?
· What are possible prevention strategies? 
· Lower the risk of infection by implementing interventions that limit contact between susceptible hosts and infectious agent.
· Change high-risk behavior(s) through health education.
· Quickly identify, properly treat and, where appropriate, isolate newly infected cases (i.e., persons or animals with the disease of interest). 
· How to evaluate a plan. Positive and negative consequences.

	[image: ]
Individual Activity
	30 Minutes
	Ask students to quickly review the pre-class reading assignment by Fournie et al. and individually answer the questions outlined on the next page (also located in their Student Guides). These questions will help prepare the students for the next activity in which they will develop a group presentation on one aspect of infectious disease management addressed in the paper.


· What species are infected by avian influenza H5N1?
· What is the role of live bird markets in the transmission of H5N1, and why were they a focus of this investigation?
· What is the difference between susceptibility and infectiousness in terms of the live bird markets studied in this paper?
· What are the management recommendations for H5N1 in live bird markets?


	[image: Description: C:\Users\rtalmage\AppData\Local\Microsoft\Windows\Temporary Internet Files\Low\Content.IE5\STTZP8MX\MC900442094[1].WMF]
Small Group
Activity
	120 Minutes
	Divide students into three groups and give them 15 minutes to discuss their answers to the questions and any differences in their responses. 

Then have each group develop a 10 minute presentation to explain different aspects of the infectious disease management for H5N1 as discussed in the paper. Assign each group to one of the categories outlined below.

	
	H5N1 Infectious Disease Management Assignments

	 Group 1
Transmission Dynamics for H5N1
	Create a presentation, including a diagram for transmission. Make sure to include:
· Type of organism
· Host range (include reservoirs)
· Route(s) of transmission

	Group 2
Risk Factors for H5N1 Transmission
	Create a presentation describing risk factors for transmission of H5N1 between non-human animals (e.g., birds) and humans. Make sure to include:
· Risk factors for infection (in humans and non-human animals).
· Environmental factors that increase or decrease risk.
· Human behavior and cultural/traditional factors that increase or decrease risk of H5N1 transmission.
· Animal behaviors that increase or decrease risk of H5N1.

	Group 3
Management of H5N1
	Create a presentation describing the management recommendations for H5N1 proposed in the paper for live bird markets. Make sure to include:
· Management recommendations.
· Aspects of transmission dynamics influenced by implementation of the management plan.
· How risk factors may be mitigated by implementing the management plan suggested in the paper.
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DESCRIBING POSSIBLE RISK FACTORS FOR AN INFECTIOUS DISEASE DURING AN OUTBREAK SCENARIO


	

	Learning Objective:
	Identify and analyze possible risk factors associated with infection during a disease outbreak or epidemic. 

	Type of Learning:
	Small and Large Group Discussions

	Timing:
	100 Minutes

	Equipment and Materials:
	· Computer, LCD projector, screen/blank wall
· Flipchart or whiteboard with markers 
· Module PowerPoint 
· Internet access (for professor)
· Video Clip – Hydrophobia in Advanced Rabies Case
· Student Guides

	Pre-Class Assignment:
	· Read Article, “The Human Risk Factor: Rabies” (Texas A&M University)
· Read Article, “Rabies and Rabies-Related Lyssaviruses” (The Center for Food Security and Public Health, Iowa State University) 



 Detailed Facilitator Notes
	[image: Description: http://downloads.clipart.com/9840458.jpg?t=1379968402&h=69b9dc696b924bee588ea4084b5aa155&u=ninamaiwand]
Pre-work
	
	Prior to this session, ask students to read the following documents and come prepared to discuss them in class: 
· “The Human Risk Factor: Rabies” (Texas A&M University) 
· “Rabies and Rabies-Related Lyssaviruses” (The Center for Food Security and Public Health, Iowa State University)


	[image: Description: C:\Users\rtalmage\AppData\Local\Microsoft\Windows\Temporary Internet Files\Low\Content.IE5\NLUA038V\MC900442096[1].WMF]
Large Group Discussion
	30 Minutes
	Rabies Outbreak Case Scenario
Open the session with a brief class discussion on the pre-class readings about rabies transmission and risk factors. To guide the discussion, ask the following questions:
· How is rabies transmitted to humans?
· What are the symptoms and outcome of rabies infection in humans?
· Which animal species can be infected with rabies?
· Which animal species transmit rabies to humans?
· What risk factors increase the risk of rabies infection to domestic animals? To humans?


	
	
	[image: Description: C:\Users\rtalmage\AppData\Local\Microsoft\Windows\Temporary Internet Files\Low\Content.IE5\G5YP30PK\MC900433865[1].PNG]Show a short movie demonstrating hydrophobia in an advanced rabies case in Nepal. 
· YouTube - Hydrophobia in Advanced Rabies, Nepal www.youtube.com/watch?v=bd6Vv0C64wU



	Read the following rabies case scenario out loud to the students (or select students to read each paragraph aloud):

	
	Rabies Case Scenario 

	
Observing that almost a year had passed since the last rabies case was reported on the island of Bali, Indonesia, the provincial administration expressed confidence that the island would soon be completely free of rabies. To be officially categorized as “rabies free,” an area must have two consecutive years without a single occurrence of rabies in either animals or humans. “It could be possible that Bali will be free of rabies because the last rabies case found in a human was last April,” the head of the Bali Health Agency, I Ketut Suarjaya, was quoted as saying.

Sanglah Hospital reported that, overall, only about 2 percent of dog bite cases developed rabies. Disease surveillance data showed that in 2008 a total of four persons with rabies infection (“cases”) were reported, compared to 48 cases reported during 2009 and 82 cases during 2010. Following implementation of a mass dog vaccination campaign, a substantial reduction in the number of persons with rabies infection (“cases”) was observed, a total of 24 in 2011, and by 2012, only 8 human cases were reported.

Meanwhile, Sanglah Hospital’s Secretary of the Rabies Mitigation Team, Dr. Ken Wiransadhi, acknowledged that rabies vaccine distribution had become more selective recently. Distribution was prioritized for multiple and deep wounds caused by stray dogs. Free-of-charge rabies inoculations are provided at state-owned hospitals only for humans with dog bite wounds in vital organs, including the head, face, fingers and genitalia. The vaccine can also be purchased at medical clinics. Last week, the Bali Health Agency stocked up with 5,000 vials of anti-rabies vaccine, an amount estimated to be sufficient for approximately 1,250 people during the next few months. Some 750 vials have been distributed to rabies centers in regencies.

Over the past several years, Bali has attempted to control the spread of rabies through a mass dog vaccination program and sterilization. The head of Bali’s Husbandry Agency, Putu Sumantra, recently announced that stage four of the mass dog vaccination campaign, which will include vaccine for all 300,000 dogs on Bali, would start mid-April and run through June this year. According to agency records, the latest mass rabies vaccination resulted in the immunization of approximately 80 percent of the dog population on the island (approximately 250,000 dogs), while 500 more had been sterilized. The Balinese administration remains confident that the island will be able to achieve its target of being a “rabies-free” area by 2015. 

Residents are expected to bring their dogs to receive this free vaccination. But since the rabies outbreak began on the island in 2008, some experts have maintained that there has not been much improvement in behaviors related to rabies prevention strategies among pet owners in Balinese communities. “There’s only been a small change in attitude in the way they care for their dogs. The dogs are still let loose to look for food on the streets,” chairman of the Bali chapter of the Indonesian Association of Veterinarians, Gusti Ngurah Mahardika, said recently. Mahardika stated it was urgent for Balinese communities to properly care for their dogs by feeding them at home and vaccinating them regularly because, “Dogs do bite. Thus, preventing them from contracting rabies is most important.” The virologist further stated that the main methods of prevention include the proper care and regular vaccination for dogs, as well as increasing public awareness about the need to have proper treatment, including a rabies shot, after being bitten by a dog.

Arie Rukmantara, spokesperson for the National Commission on Zoonoses, said that the main challenge to free the island from rabies was maintaining the commitment and participation of both individuals and communities. “If an outbreak occurs for several years, it is crucial to maintain the commitment of local people to participate in the eradication efforts.” He said the 2015 target for being rabies-free was reasonable, considering that the administration had implemented efforts to accomplish this since the first case of rabies was found in Jimbaran during 2008.

Retrieved from the Jakarta Post
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Small Group Discussions
	60 Minutes
	Ask students to form small groups to discuss and analyze the rabies scenario. They should answer the following questions:
· How serious is the rabies outbreak?
· What are the most significant risk factors in the rabies outbreak?
· Who is responsible for monitoring risk factors for this disease?
· What is a major concern in a rabies outbreak situation?
· What would you do to mitigate risk factors for rabies during an outbreak?
· What is your group’s plan of action?
After reviewing questions, each group should identify three risk factors or behaviors associated with infection and discuss how these factors led to an increased disease risk in the scenario. The groups should propose one or more method(s) to reduce the outbreak. 
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Large Group Discussion
	10 Minutes
	Have each group present briefly on the outcomes of their discussion and review any similarities or differences among the responses. 
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CREATING A CONCEPTUAL MODEL TO VISUALIZE RISK FACTORS AND CONTROL POINTS


	

	Learning Objective:
	· Identify modes of disease transmission and design effective control measures.
· Describe zoonotic disease risk factors.
· Develop a zoonotic disease prevention and public awareness plan.
· Create a map to visualize risk factors, mode of transmission and risk control.

	Type of Learning:
	Lecture; Small and Group Discussion; Small Group Activity

	Timing:
	180 Minutes

	Equipment and Materials:
	· Computer, LCD projector, screen/blank wall
· Flipchart or whiteboard with markers 
· Module PowerPoint 
· Computers with internet access (for students)
· Visual Understanding Environment (VUE) software
· Student Guides


 Detailed Facilitator Notes
	[image: C:\Program Files (x86)\Microsoft Office\MEDIA\CAGCAT10\j0301252.wmf]
Lecture
	10 Minutes
	Disease Prevention Strategies
Give the short lecture on prevention strategies. See the outline below for an overview of key concepts introduced in this presentation and the Module PowerPoint for slides and detailed lecture notes. 

Levels of Preventive Strategies 
· Primary prevention, i.e., specific practices to prevent disease transmission to susceptible individuals, person-person, or from animal to humans; e.g., vaccination, health promotion, etc.[endnoteRef:3] [3:   Primary Prevention, See “Scope Note” (description), at the US National Library of Medicine Medical Subject Headings (MeSH).
Available at: www.nlm.nih.gov/cgi/mesh/2011/MB_cgi?mode=&term=Primary+Prevention&field=entry ] 

· Secondary prevention, e.g., the prevention of recurrences or exacerbations of a disease already diagnosed[endnoteRef:4] [4: 
 See “Scope Note” (description). Secondary Prevention, at the US National Library of Medicine Medical Subject Headings (MeSH).
Available at: http://www.nlm.nih.gov/cgi/mesh/2011/MB_cgi?mode=&term=Secondary+Prevention.
] 

· Tertiary prevention, e.g., supportive and rehabilitative services to minimize morbidity and maximize quality of life after a long-term disease or injury is present


	

	15 Minutes
	[image: Description: C:\Users\rtalmage\AppData\Local\Microsoft\Windows\Temporary Internet Files\Low\Content.IE5\G5YP30PK\MC900433865[1].PNG]In preparation for the next assignment, show the following two video clips to the class.
· The Danger of Avian Influenza: (Food and Agriculture Organization [FAO] report) http://www.youtube.com/watch?v=8RApk1t9XDo
· A Risk-Based Approach to Avian Flu Control in Developing Countries (International Food Policy Research Institute [IFPRI] report):
http://www.youtube.com/watch?v=R9Un5fD5Rlk
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Large Group
Discussion
	30 Minutes
	In this activity, students will develop and avian influenza conceptual model that diagrams the relationships among potential risk factors, the host, the infectious agent (e.g., avian influenza virus), and the environment, as well as modes of transmission and management. 

First, ask the class to individually think about the risk factors, transmission and control of avian influenza and list one or two responses to the following items in their Student Guides:
· Host-related risk factors
· Virus-related risk factors
· Risk factors related to the environment
· Transmission routes
· Control or intervention points

Then, ask each student to share their points with the class and, as the facilitator, create a master list on the whiteboard or flipchart. 

Once the list is complete, the class should work together to create a conceptual model using the master list. The goal of this conceptual model will be to identify possible risk factors for avian influenza and intervention points in the transmission cycle. 
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Small Group
Activity
	60 Minutes
	Give students another opportunity to practice mapping infectious disease risk and to consider effective methods of disease control. Have students form small groups and assign each group one of the following infectious diseases or organisms:
· Leptospirosis 
· Streptococcus suis
· Rabies 
· Dengue 

In their groups, students should discuss the items outlined below and create a plan to control the zoonotic disease through the appropriate diagnosis, disease prevention and public awareness campaigns. They should prepare to present this information to the class through a conceptual model. 
· Potential risk factors related to host, agent and environment
· Mode of transmission
· Management of the disease

· Note: If computers and internet are available, you can instruct students to use free open-source mapping software such as Visual Understanding Environment (VUE). This program is an Open Source concept and content mapping application based at Tufts University. http://sourceforge.net/projects/tuftsvue/files/latest/download.

		Leptospirosis

	Leptospirosis is a zoonotic waterborne infection with a global distribution caused by the bacteria (a “spirochete”) of the genus Leptospira. Leptospirosis in humans results in damage to the liver, kidneys and the central nervous system. Humans can be exposed by contact with water, or vegetation or soil contaminated by the urine of infected animals. Possible animal reservoirs include livestock, dogs, rodents and wild animals. Leptospires enter the body through contact with cuts or abrasions in the skin or contact with mucous membranes (e.g., nose, mouth, eyes) and, occasionally, via drinking contaminated water. Upon entering the body, there is widespread dissemination to tissues and blood, and potentially to the central nervous system. Person-to-person transmission is rare. The occurrence of leptospirosis in humans depends on a complex set of interactions between ecological and social factors. Although leptospirosis is present (“endemic”) worldwide, it is more common in tropical and sub-tropical regions where abundant precipitation, regular flooding and high temperatures enhance the distribution and survival of leptospires in the environment. Animal vaccination is practiced in some countries, but immunity is short-lived; human vaccination is not widely practiced.

Additional information is available in the One Health Compendium: http://www.onehealthinitiative.com/publications/OHOW_Compendium_Case_Studies.pdf 



	Streptotococcus suis 

	Streptococcus suis is an important bacterial cause of zoonotic disease in both swine (pigs) and humans in many parts of the world. The organism may be isolated from healthy pig carriers, but reported infections among swine include arthritis, meningitis, pneumonia, septicaemia, endocarditis, abortions and abscesses. Humans at higher risk for infection include those in direct contact with pigs or raw pig products, including farmers and abattoir workers, and those with pre-existing illness resulting in immunosuppression. Human infection usually follows direct contact with infected pigs or raw pig products and is thought to occur through cuts or abrasions on the skin, handling infected pig material, or possibly inhalation or ingestion. In humans, Streptococcus suis infection may cause meningitis. Endocarditis, pneumonia, toxic shock–like syndrome and septic arthritis have also been reported. 

Additional information available from the WHO Factsheet: http://www.who.int/foodsafety/micro/strepsuis/en/

Staats J.J., I. Feder, O. Okwumabua, and M.M. Chengappa. Streptococcus suis: past and present. Vet Res Commun. 1997 Aug; 21(6): 381–407. Abstract available online at:
http://www.ncbi.nlm.nih.gov/pubmed/?term=9266659

Nghia H.D.T., N.T. Hoa, et al. Human case of Streptococcus suis serotype 16 infection. Emerg Infect Dis 2008 January. Available online at: http://wwwnc.cdc.gov/eid/article/14/1/07-0534.htm






	Rabies

	Rabies is a preventable zoonotic disease (i.e., a disease transmitted to humans from animals) that is caused by the rabies virus. The disease is endemic in many countries, affects mainly domestic and wild mammals, and is spread to humans through contact with infectious material, usually saliva, via bites or scratches by a rabid animal. Rabies is present on all continents with the exception of Antarctica, but more than 95% of human deaths occur in Asia and Africa, most often following contact with bats, dogs or carnivores with rabies infection. Once symptoms of the disease develop, rabies is nearly always fatal; currently, WHO estimates rabies causes 60,000 human deaths per year. The high mortality of rabies highlights the importance of a global canine rabies elimination strategy through dog vaccination, and the importance of preventing infection in humans exposed to potentially rabid animals by following effective post-exposure prophylaxis protocols, including proper wound care and post-exposure vaccination.

Additional information available in the WHO Fact Sheet:
http://www.who.int/mediacentre/factsheets/fs099/en/

Additional information available in the One Health Compendium: http://www.onehealthinitiative.com/publications/OHOW_Compendium_Case_Studies.pdf 

Steele JH, Fernandez PJ. History of rabies and global aspects. In: Baer GM, editor. The natural history of rabies, 2nd ed. New York: CRC Press; 1991. p. 1–24.




	Dengue

	Dengue is a mosquito-borne viral infection found in tropical and sub-tropical regions around the world. Dengue virus (DENV) is in the genus Flavivirus and exists in four serotypes (DENV 1, 2, 3 and 4). In recent years, DENV transmission has increased, predominantly in urban and semi-urban areas and has become a major international public health concern. Severe Dengue (previously known as Dengue Haemorrhagic Fever) was first recognized in the 1950s during dengue epidemics in the Philippines and Thailand. Today, Severe Dengue affects most Asian and Latin American countries and has become a leading cause of hospitalization and death among children in these regions. Dengue virus control strategies have focused mainly on vector control activities and enhanced disease surveillance. Although efforts to develop an effective dengue vaccine are continuing, no candidate vaccine has been proven effective against all four dengue fever virus serotypes. Transmission of dengue among forest monkeys has been reported in Asia and Africa, but human infection is sufficient to maintain transmission in cities, particularly in crowded urban areas where insects can breed in uncovered water storage containers, including flower dishes or vases, metal cans and discarded plastic or glass bottles, or auto tires containing water.

Information available from the WHO Factsheet: http://www.who.int/mediacentre/factsheets/fs117/en/index.html

Mahalingam S, Herring BL, Halstead SB. Call to action for dengue vaccine failure [letter]. Emerg Infect Dis 2013 August. Available online at: http://dx.doi.org/10.3201/eid1908.121864
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Large Group 
Discussion
	60 Minutes
	Have each small group display their model and give a short presentation that reviews the following questions:
· How is the model organized?
· What are the risk factors related to the host, the agent and the environment?
· What is the transmission cycle for the disease?
· What are possible control or intervention points?
· What is the group’s plan to control the disease based on the known risk factors and possible interventions?

As a class, discuss the similarities and differences among the groups. Consider the following questions:
· What do you notice about each group’s model? Are they similar or different for the various zoonotic diseases?
· What do the students notice about each group’s model? Are they similar or different for the various zoonotic diseases?
· What are common risk factors for zoonotic diseases?
· What are common intervention points?
· What is the best organizational strategy for a model showing risk and control points?
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RISK ASSESSMENT 

	

	Learning Objective:
	· Engage in the risk assessment process (hazard identification, exposure assessment, dose-response evaluation and risk characterization). 

	Type of Learning:
	Lecture; Small Group Exercise, Small and Large Group Discussion

	Timing:
	360 Minutes

	Equipment and Materials:




	· Computer, LCD Projector, Screen/Blank Wall
· Flipchart or whiteboard with markers 
· Module PowerPoint 
· QMRA Wiki Software (available online)
· Student Guides

	Pre-Class Assignment
	· Read “Introduction to Risk Assessment Concepts” (European Environmental Agency) 
· Read –“The Basics of Risk Assessment” (FAO Corporate Document Repository) 
· Advanced Reading -- Nurminen M, Nurminen T, Corvalan CF. Methodologic Issues in Epidemiologic Risk Assessment. Epidemiology. 1999 Sep;10(5):585-93.



 Detailed Facilitator Notes	
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Pre-work 
	
	Prior to class, give students the following homework assignment:
· Read “Introduction to Risk Assessment Concepts” (European Environmental Agency): http://www.eea.europa.eu/publications/GH-07-97-595-EN-C2/chapter1h.html
· “The Basics of Risk Assessment” (FAO Corporate Document Repository): http://www.fao.org/docrep/007/y4722e/y4722e05.htm 
· Find three examples of different types of risk assessments. What are the common elements of them?

· Advanced Reading: Nurminen M, Nurminen T, Corvalan CF. Methodologic Issues in pidemiologic Risk Assessment. Epidemiology. 1999 Sep; 10(5): 585–93. 
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Lecture
	45 Minutes
	Principles of Risk Assessments and the Quantitative Microbial Risk Assessment Wiki Software (QMRA Wiki)
Deliver the lecture that reviews risk assessment principles. See the outline below for key points covered in the presentation and the Module PowerPoint for slides and detailed lecture notes.
· Overview of Risk Assessment Process
· 4-Step Risk Assessment Process: Hazard Identification, Exposure Assessment, Dose-Response Assessment, Risk Management 
· Risk Communication
[image: ]
· Note: The presentation includes an introduction to the freeware (free software) used for risk assessments from QMRA Wiki. The QMRA Wiki is a community portal for current quantitative information and knowledge developed for the Quantitative Microbial Risk Assessment field. It is an evolving knowledge repository intended to be the “go to” reference source for assessing microbial risk. You can find a demo of the software and case studies on the WMRA website: http://qmrawiki.msu.edu/index.php?title=Quantitative_Microbial_Risk_Assessment_(QMRA)_Wiki
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Small Group Activity 
	45 Minutes













	Microbial Risk Assessment 
In this activity, students will learn about the components and steps of a microbial risk assessment and the types of information that is needed to complete one. 

Divide students into groups of four to five and have them select one of the case studies found in the QRMA Workshop pages:  
http://qmrawiki.msu.edu/index.php?title=Case_Studies#tab=QMRAII_Workshop 

Each team should review the information and then prepare a shot presentation that reviews:
· Summary and key elements of the case study
· Overview of the types of data used for each section, and the location where the data was found.



	
COLLECTING COMMUNITY-BASED DATA TO SUPPORT INFECTIOUS DISEASE INVESTIGATIONS OR RISK ASSESSMENTS


	

	Learning Objective:
	· Understand how data to collect data used in a risk assessment process. 

	Type of Learning:
	Lecture; Small Group Exercise, Small and Large Group Discussion

	Timing:
	300 Minutes

	Equipment and Materials:




	· Computer, LCD projector, screen/blank wall
· Flipchart or whiteboard with markers 
· Module PowerPoint 
· Camera or Smartphone
· Student Guides

	Pre-Class Assignment
	· Read – “Choosing Data Gathering Methods” and focus on Method 7: Using Community Measures in the article. 
· Research on Local Community 


 Detailed Facilitator Notes
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Facilitator Preparation
	
	A few weeks prior to this class, identify a site in the local community to visit during a class field trip. As necessary, meet with appropriate leaders and local medical professionals to request permission to access the community. Share with them that you are staging a simulation where there is the potential for an Escherichia coli (E. coli) outbreak in the community and ensure the leader that the activity is a just practice drill for students. Ask the leaders and local medical professionals to identify where there could be sources of E. coli and where are the potential points of exposure.

The goal of this field trip is for the students to gain experience in gathering local data that could be used in a risk assessment. Appropriate locations are: 
· A small village or nearby town
· A local market in a town or city
· A traditional farm
· University campus (if transport is not an option or if the activity proposed for a community might be culturally inappropriate)

Prior to traveling to the location, you should request any needed permission(s) from local authorities (e.g., village leaders and senior staff of district or local health clinic or veterinary post). Another option is a location at the university that would require less logistical support. 
Be sure to schedule time for the field trip in advance so the student group will be expected and welcomed, and have been oriented and trained about:
· the objective of the field work.
· the need to work closely with local officials and community.
· the instrument (standardized questionnaire) designed to clearly record the information collected or the observations.
· the need to respect local culture and traditions, respect the right of persons to refuse to participate, and maintain privacy and confidentiality of information. 
· dressing appropriately for the trip. 
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Pre-Work
	
	Prior to the class, ask students to gather information on the community or location selected for the field trip. They might consider accessing websites such as the state-, national- and regional-level health and agriculture departments or international sources, such as the Centers for Disease Control (CDC), the World Health Organization (WHO), the World Organization for Animal Health (OIE) or the United Nations Food and Agriculture Organization (FAO), to understand a policy issue (e.g., disease prevention) or specific disease.

In addition, students should read the following article:
· “Choosing Data Gathering Methods” and focus on Method 7: Using Community Measures in the article. 
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Small Group Activity 
	90 Minutes





































180 Minutes
	Defining and Using ‘Community Measures’ 
Tell the class that the objective of this field trip is to learn about the types of information that can be obtained using data collected about a community and to understand when community measures are useful in a risk assessment. Students will develop a conceptual model of the potential exposure pathway for an acute gastroenteritis outbreak (e.g., one due to a pathogenic strain of E. coli; e.g. E.coli O157). To accomplish this, they should gather information about acute gastroenteritis/E. coli, so that they understand the microbes and potential routes of exposure (e.g., waterborne, foodborne, person-to-person) and if there are any susceptible group(s) in the population being observed. 

Take a moment to review the document on data-gathering methods that was assigned for homework. Remind students that community measures are defined as: “Documents or reports collected by groups other than your organizations that contain information and statistics related to your topic of interest, and to the population being evaluated. Community measures may be obtained from government departments at the federal, state and local levels, as well as from private agencies such as community organizations, research institutes and university archives.”
Then share the advantages and disadvantages of community measures:

	Advantages
	Disadvantages

	· Place the program in the larger context of the community
· Help in understanding the broader impact of a project
· Sometimes offer data that are collected by the public

	· Data can be difficult or time-consuming to locate
· Often limited to qualitative data
· Data limited to what has already been collected, which may not be relevant 




Finally, provide the class with a few tips for using community measures: 
· Community data are available from a variety of sources (i.e., agency, the internet, and local, regional, or national governments).
· Pay attention to the time period and geographic area from which the data were collected.
· Interpreting data that were not collected specifically for your project requires caution, in part because you probably had little control over the quality of the data collection

Community Field Trip
Prior to departing for the field trip, divide students into groups of four. Tell students that they are participating in a simulation and that there has been an outbreak of acute gastroenteritis (possibly due to a pathogenic strain of E. coli) in the neighboring community and they need to determine what the potential for an outbreak is in that community.

Students will need to know about known modes of disease transmission and who are susceptible subgroups. Therefore, they should be gathering population-based prevalence data, and should identify where there could be exposure routes and what population sub-groups are involved. They should develop a conceptual model of potential exposure pathways for that community and then the student should create a mini risk assessment based on the information available, or that which could be collected, for each component of a risk assessment:
· Hazard identification
· Exposure assessment
· Dose-response assessment
· Risk characterization



Their assessments are not expected to be as comprehensive as some of the examples that they have examined, but an assessment of risk should provide the available information for each element and should identify where additional data are needed and how the data should be gathered.

Each group should review their objectives and research questions to determine if community measures will be useful to the evaluation. Then they should determine the type of data that they would like to collect, the availability of that information, if the available data would be useful for the risk assessment, and if additional data are needed. 

Have students pair up within their teams to practice their questions. They should test the questions and ask themselves the following critical questions:
· Are the questions clear and will they elicit the intended response?
· Are the questions culturally appropriate?
· Will the questions enable the group to gather the data needed for the assignment?
· Are the questions in a logical order?
· How do we ensure validity and reliability?
· How do we plan to capture the data? Notes, photos, video, etc.?
· Does the team leader for the activity have suggestions for questions based on his/her experience in the field or the topic being studied?

After the teams are finished planning, quickly review the following field trip expectations:
· Wear appropriate dress (e.g., formal school attire, clothes appropriate for the location being assessed).
· Be prepared to introduce yourself to community leaders and heads-of-households, or other persons being interviewed to explain what you and your group are doing in the area, and who is the Team Leader for the planned activity.
· Act respectfully and in a professional manner at all times, including using formal language, addressing individuals and elders with formal titles appropriate for the culture, asking permission to assure voluntary participation, establishing when and to whom it is appropriate for you to speak to, showing respect for all (any) religious or cultural beliefs, icons, images and practices. 
· Demonstrate interest in the community and their practices.
· Try not to project your assumptions or preconceived notions onto the community.
· Do not try to impose your own ideas or beliefs on the community.


· Do not engage in informal communication with classmates during the trip (laughing, talking about subjects other than the field trip, using phones, text messaging, sharing or taking awkward or potentially embarrassing photographs, etc.).
· Assure local- or district-level health authorities and/or clinic staff are aware of the work planned, confirm the location has security and is safe for students and that local cooperation is expected (by working with a local guide, local community health or veterinary worker familiar with the local surroundings, whenever possible).
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Large Group Discussion
	60 Minutes
	Debrief and Concluding Remarks
Back in the classroom or at a location distant from the community, debrief the students about the field trip. The students should discuss what they observed related to the risk assessment and be sure to cover the following points:
· General background of the community. 
· Total population (most recent official census), number of households, relevant cultural information, key issues about local economy, principal occupation, local factories, farming practices, market places. 
· Where could exposure occur?
· Is there a population sub-group at risk? Possible technical issues (if possible) observed:
· Any information on availability of potable water?
· Where is drinking water normally stored?
· Containers covered or uncovered?
· Chlorine used, or water boiled normally?
· Awareness of national policy (e.g., use of Oral Rehydration Solution [ORS], or Oral Rehydration Salts used for children with acute diarrhea, to prevent dehydration and shock)
· Hand-washing practiced, or soap available?
· Effect of educational level or socioeconomic level on above issues?

The groups should hand in their risk assessments (at end of exercise or in the next class).
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DEVELOPING INFECTIOUS DISEASE AND PUBLIC AWARNESS MATERIALS
Part I


	

	Learning Objective:
	Develop infectious disease prevention and public awareness materials. 

	Type of Learning:
	Lecture; Small Group Activity; Large Group Discussion; Field Trip

	Timing:
	210–270 Minutes

	Equipment and Materials:
	· Computer, LCD projector, screen/blank wall
· Flipchart or whiteboard with markers 
· Module PowerPoint 
· Poster board

	Professional Level
	· An activity for professionals could be to develop specific diagnostic aids for an infectious disease



 Detailed Facilitator Notes	
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Lecture
	30 Minutes 
	Critical Components of Public Awareness Material
This lecture will provide students with information about the key components required for the development of public awareness materials. Review the outline of the presentation below, as well as the notes section of the Module PowerPoint for complete lecture notes. 

Key Components of Public Awareness Materials 
· Audiences: To have effective communication materials, target audiences must be carefully identified. Some educational topics, materials and approaches may suit a broad spectrum of audiences while others should be tailored to a specific audience. Audience may include: Children/teenagers/adults; General/specific audiences; Public or private sectors; Illiterate persons, or sub-group or minority with different dialect or language.
 
· Messages: The messages delivered in public awareness materials should be appropriate for each target audience. They should include general information on an infectious disease (pathogen, host, vector, route of transmission/transmission dynamics, disease symptoms), risk factors and methods of protection and prevention. Materials should be simple enough for the entire target audience to understand, be culturally sensitive and gender balanced.


· Materials/Approaches: Tools that can be used for informal education include:
· Publications – posters, guidelines, flyers, brochures, booklets, activity books, paper models, comic books, story books. 
· E-learning platforms.
· Audio and video – short videos/commercials, radio and television.
· Websites and online activities – informational and interactive websites, online games, online quizzes.
· Social media and telecommunication – Facebook campaigns Twitter messages, emails, text messages. 
· Performance and cultural arts – plays, dances, poems, songs, street theatre, puppet theatre. 
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Small Group Activity
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Large Group Discussion
	60 Minutes
	Developing Public Awareness Materials for Infectious Disease
After the introductory presentation, divide students into small groups. Instruct each group to select a locally relevant infectious disease and develop public awareness materials to address the disease. Groups should consider the following questions before they develop the materials:
· What is the infectious disease for which you want to conduct the public awareness?
· Who is the target audience(s)?
· What are the messages you want to deliver to the target audience(s)?
· What is the best method for relaying these messages? What types of materials are appropriate?
· How can the materials be adapted to target other audiences(s)?
· Are your materials supportive of, or consistent with, the existing public health policy for this disease?
· Do you have materials that target minority populations, such as illiterate persons or persons who do not speak the primary language?

After discussing the questions, each group should create a 10-minute presentation to share their ideas for the public awareness materials and get feedback from the class. 





	
	60 Minutes
	Presentation of Public Awareness Materials
Have each group share basic information about their infectious disease as it pertains to the local context and their concept for the public awareness materials. Provide time for the class to provide feedback at the end of the session.
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Homework Assignment
	
	Tell students that they should meet with their group out of class to develop the public awareness materials for the infectious disease selected. They will also need to develop a plan to engage the local community, ensuring that they speak with appropriate community leaders and set up suitable communication mechanisms. In the next session, the class will meet with individuals from their target audience in order to deliver their educational materials and evaluate their effectiveness. 
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DEVELOPING  INFECTIOUS DISEASE PUBLIC AWARNESS MATERIALS
Part II


	

	Learning Objective:
	Develop infectious disease prevention and public awareness materials. 

	Type of Learning:
	Lecture; Small Group Activity; Large Group Discussion; Field Trip

	Timing:
	135–195 Minutes

	Equipment and Materials:
	· Student Guides
· Public Awareness Materials 

	Pre-Class Assignment: 
	· Prepare Public Awareness Materials and Community Engagement Strategy 

	Professional Level Assignment: 
	· Develop specific diagnostic aides for the infectious disease.



 Detailed Facilitator Notes	
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Facilitator Preparation
	
	A few weeks prior to class, you should begin planning for the field trip. Be sure to request permission from local authorities and the university. Once the students select their target audiences and communication mechanisms you can assist them, when needed, with their communication engagement strategies. 
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Pre-work
	
	Prior to this session, students should prepare the public awareness materials and community engagement strategy. They should consider the following:
· Location
· Objectives
· Profile of the intended audience or target group
· Primary issues to be discussed or highlighted by speakers or other participants
· Targeted number of expected attendees
· Language to be used
· Documents and materials to be distributed
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Field Trip
	120–180 Minutes
	Applying Public Awareness Materials to Target Audiences
Once the materials have been developed and are ready to be distributed, students will go on a field trip into the community (or university) to deliver their public awareness materials to their target audiences. 



· Note: If it is not possible or appropriate to visit a local community or is difficult to conduct activity in a university location, another option would be to have students do a role play instead, in which one group plays the target audience and the other group delivers the public awareness materials.
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Large Group Discussion
	15 Minutes
	Field Trip Debrief
During the field trip or related activity, discuss the following questions as a class:
· Did you encounter any challenges when you introduced the material to the target audience(s)?
· How well did the target audience(s) understand the messages delivered by your material?
· What feedback did you receive from the audience(s)?
· Did the level of education of persons exposed to the materials influence their understanding of the content? 
· Would it have been useful to “pilot” test the questions initially? Why is pilot testing important? What would have been the best method to do this?



















	
CRITIQUE OF AN INFECTIOUS DISEASE MANAGEMENT PLAN (EXAMPLE) USING A ONE HEALTH PERSPECTIVE


	

	Learning Objective:
	· Understand what measures may be used to determine the strategy and effectiveness of an infectious disease management plan.
· Recognize when a One Health approach is being applied to an infectious disease management plan or program.
· Evaluate and critique an infectious disease management plan.
· Assess an infectious disease management plan and how these plans may have unintentional effects when implemented.
· Describe the pros and cons of an infectious disease control strategy.

	Type of Learning:
	Large Group Discussion

	Timing:
	60–120 Minutes

	Equipment and Materials:
	· Computer, LCD projector, screen/blank wall
· Flipchart or whiteboard with markers 
· Module PowerPoint 
· Student Guide

	Pre-Class Assignment
	· Read Article, “Designing Programs for Eliminating Canine Rabies form Islands: Bali, Indonesia as a Case Study” (Townsend et al.) 



 Detailed Facilitator Notes	
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Pre-work
	
	Prior to the class, have students read the following paper:
· “Designing Programs for Eliminating Canine Rabies from Islands: Bali, Indonesia as a Case Study” (Townsend, et al.) 
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Large Group Discussion
	60–120 Minutes
	Assessing a Canine Rabies Management Plan using a One Health Approach 
Explain to students that canine rabies is one of the most important and feared zoonotic diseases in the world; yet it is preventable. The mortality rate of rabies in humans is nearly 100%. In some regions, rabies elimination is being successfully coordinated, whereas in other areas, rabies is endemic and continues to spread to previously uninvolved areas. As epidemics emerge, both accepted and contentious control methods are used. Questions remain over the most effective strategy to eliminate rabies, and this strategy may vary depending on factors in the location being discussed, such as the principle types of animal currently responsible for human disease (e.g., vampire bats in Brazil vs. dogs in Bali, Indonesia) the local culture, availability of vaccine and other resources, and other factors. 
Guide the students through the following questions related to the Townsend reading:
· What led to the introduction of rabies in Bali? (Answer: Bali was rabies free prior to 2008 and the disease was introduced when a rabies-infected dog on a fishing boat landed on the island.)
· What are possible interventions to consider including in a rabies management plan? (Answers: Mass campaign for dog vaccination, best practices among pet dog owners, dog sterilization, diagnosis of rabies or quarantine/observation of dogs that have bitten humans, proper wound care and post-exposure prophylaxis/vaccination in humans bitten by dogs with suspected/possible rabies infection)?
· What is R0? What is the calculated R0 for rabies in this paper? (Answer: R0 is the basic reproductive number and estimates the number of new cases that result from one infectious individual. In this paper, R0 for rabies in dogs was estimated to be 1.2, so we can expect 1.2 new rabies cases from each infected dog. )
· Reduction of dog density is discussed as a possible rabies management measure. What do the authors conclude about this for a management plan and why?
· What are the dog vaccination campaigns discussed in the paper and how would their use in a management plan vary?
· In what ways does the rabies management plan discussed in the paper use a One Health approach?
· What aspects of this management plan could be improved from a One Health perspective?














	
SYSTEMIC EFFECTS OF AN INFECTIOUS DISEASE MANAGEMENT PLAN


	

	Learning Objective:
	· Recognize when a One Health approach is being applied to an infectious disease management plan or program.
· Evaluate and critique an infectious disease management plan.
· Assess infectious disease control plans and understand how (and why) they may have unintentional effects if implemented.
· Describe pros and cons of any control strategy.

	Type of Learning:
	Small and Large Group Discussions; Concept Mapping

	Timing:
	80 Minutes

	Equipment and Materials:
	· Computer, LCD projector, screen/blank wall
· Flipchart or whiteboard with markers 
· Module PowerPoint 
· Student Guides

	Pre-Class Assignment
	Read Articles:
· “Influenza at the Human-Animal Interface” (WHO)
· “Thailand to Cull Ducks in Avian Flu Fight” (Center for Infectious Disease Research and Policy)
· “Thai Farmers Worry Controls on Bird Flu Threaten Livelihoods” (The Washington Post)
· “Improving Risk Models for Avian Influenza: The Role of Intensive Poultry Farming and Flooded Land during the 2004 Thailand Epidemic” (Van Boeckel TP, Thanapongtharm W, Robinson T, Biradar CM, Xiao X, et al.) 



 Detailed Facilitator Notes	
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Pre-work
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Large Group Discussion


	
	Before class, have students read the following articles:
· “Influenza at the Human-Animal Interface” (WHO)
· “Thailand to Cull Ducks in Avian Flu Fight” (Center for Infectious Disease Research and Policy) 
· “Thai Farmers Worry Controls on Bird Flu Threaten Livelihoods” (The Washington Post)
· “Improving Risk Models for Avian Influenza: The Role of Intensive Poultry Farming and Flooded Land during the 2004 Thailand Epidemic” (Van Boeckel TP, Thanapongtharm W, Robinson T, Biradar CM, Xiao X, et al.)


	
	15 Minutes
	Systemic Effects of an Infectious Disease Management Plan 
This activity helps students understand the collateral effects caused by implementing an infectious disease management plan. Begin the activity by reading aloud to the class (or consider selecting several students to read aloud the CIDRP article “Thailand to Cull Ducks in Avian Flu Fight,” which briefly describes a management plan for avian influenza in Thailand.

· Note: If students have not previously covered the background and biology of avian influenza, you should some spend time discussing this information. 
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Small Group
Discussion
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Large Group Discussion
	60 Minutes
	Divide students into small groups to discuss the news brief. Remind them to also consider their homework readings from The Washington Post and the scientific paper on intensive poultry farming and avian influenza during the 2004 flooding in Thailand. Ask the students to discuss the following questions:
· Why are ducks important to consider in the transmission of avian influenza?
· How many ducks contributed to the spread of avian influenza to humans?
· Why was duck culling part of the management plan for controlling avian influenza in Thailand?

After the small group discussions, students should consider the possible systemic effects of the plan. Naturally, it is expected that the plan will reduce the spread of avian influenza. However, unintended consequences of such actions often occur. Ask the class the following two questions and take one or two responses for each question: 
· What are the possible negative effects of this plan?
· Are there positive effects that have not been considered?

Have students return to their small groups and ask them to create a list of the pros and cons for the duck culling management plan. Ensure that the students consider issues outside of disease transmission, such as economics, social systems, poverty, demographics, agriculture, cultural history in area of implementation, etc. They should also consider the role of ducks in the ecosystem and any ecologically negative effects of culling (e.g., an increased population of organisms that ducks would normally prey upon, or the creation of space for another disease.)Each group should then create a list or a map of the possible systemic effects of this avian influenza management plan. 


	
	5 Minutes
	In closing, each group should present their list of pros and cons and their map of systemic effects with the whole class. 



	
EXAMINE AN EXISTING INFECTIOUS DISEASE SURVEILLANCE SYSTEM


	

	Learning Objective:
	· Understanding core concepts in infectious disease surveillance methods.
· Describe the components and methods for evaluating a public health surveillance system.

	Type of Learning:
	Lecture; Small Group Activity; Small and Large Group Discussions

	Timing:
	160 Minutes

	Equipment and Materials:
	· Computer, LCD projector, screen/blank wall
· Flipchart or whiteboard with markers 
· Module PowerPoint 
· Computers with internet access (for students)
· Student Guides

	Pre-Class Assignment:
	· Read “Updated Guidelines for Evaluating Public Health Surveillance Systems” (CDC)



 Detailed Facilitator Notes	
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Pre-work 
	
	Have students complete the following reading prior to the session:
· “Updated Guidelines for Evaluating Public Health Surveillance Systems.” Morbidity and Mortality Weekly Report (MMRW). U.S. Centers for Disease Control and Prevention. July 27, 2001 / 50 (RR13); 1–35. Available online at: http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5013a1.htm 


	[image: C:\Program Files (x86)\Microsoft Office\MEDIA\CAGCAT10\j0301252.wmf]
Lecture
	30 Minutes
	Core Concepts in Disease Surveillance Methods
Introduce the concept of surveillance methods and tell students that public health surveillance is defined as an ongoing systemic collection, analysis and interpretation of outcome-specific data for the use in planning, implementation and evaluation of public health practices. Give a short lecture that reviews the key points outlined below: 

SMART (Strategic, Measurable, Adaptable, Responsive, Targeted) objectives. Ideally, effective disease surveillance systems should be able to:
· Identify key drivers of zoonotic disease emergence.
· Detect disease outbreaks or new trends or patterns of diseases.
· Forecast events that may lead to disease emergence.
· Assist governments in the development of prevention strategies.
· Provide accurate, timely information to program managers.
· Establish a sustainable, global early-warning system.
Sources of disease surveillance data include (examples): 
· Field surveillance – data collected in the field, both quantitative and qualitative data. 
· Digital disease surveillance – data collected through automatic web-based monitoring.
· Population-based surveillance – data based on disease-specific events in the entire target population (representative of population).
· Laboratory-based surveillance – information including diagnostic test results for diseases reported by laboratories.
· Sentinel surveillance – data about a disease collected only from selected sites (useful information, but not necessarily complete or representative of the entire population).

Components of Disease Surveillance Core Activities
· Public health surveillance is comprised of six core activities: detection, registration, reporting, confirmation, analysis and feedback. 
· Support activities include communications, supervision, training and resource promotion. 

Evaluating Public Health Surveillance Systems by Using the Following Criteria 
· Simplicity, Flexibility, Acceptability, Sensitivity and Specificity, Positive Predictive Value, Accuracy, Representativeness, Sustainability and Timeliness
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Small Group Activity
	60 Minutes
	Divide students into groups of 3 or 4 and assign each group a disease surveillance website to explore: 
· CDC
· WHO
· OIE
· European CDC

They should examine the surveillance system based on the basic concepts of surveillance evaluation and determine if the surveillance websites have a well-organized plan for surveillance data collection and procedures, and have methods to ensure data validity and reliability. 

After assessing the website, students should choose a zoonotic disease and create a plan for data collection, including procedures and techniques covered in the lecture.
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Large Group Discussion
	60 Minutes
	Have each group display their  data collection and evaluation plans for their chosen zoonotic disease.

Then, as a large group, discuss the similarities and differences between the plans in terms of the WHO/CDC evaluation criteria, which represent an evaluation of the usefulness of the surveillance system: (Note: Answers are provided in parentheses for facilitators to enhance discussion of the following terms with students.): 
· Simplicity (For a public health surveillance system, refers to both its structure and ease of operation. Systems should be as simple as possible while still meeting their objectives.)[endnoteRef:5] [5:  Updated Guidelines for Evaluating Public Health Surveillance Systems. Morbidity and Mortality Weekly Report (MMRW). U.S. Centers for Disease Control and Prevention. July 27, 2001 / 50(RR13);1-35. Available online at:www.cdc.gov/mmwr/preview/mmwrhtml/rr5013a1.htm. 
] 

· Flexibility (Refers to a system being able to adapt to changing information needs or conditions with little additional time, personnel or allocated funds, e.g., new health-related events, case definition or diagnostic test.)
· Acceptability (Willingness of persons and organizations to participate in the surveillance system.)
· Sensitivity (Reflects two levels: the proportion of cases or other health-related events detected by the system, and/or the ability to detect outbreaks and monitor changes in the number of cases over time.)
· Specificity (Proportion of healthy persons [without disease or health of interest] correctly classified as not infected.)
· Accuracy (e.g., how accurate is laboratory testing for confirmation?)
· Positive predictive value (The proportion of reported cases that actually have the health-related event under surveillance.) 
· Representativeness (A system representative if it accurately describes the occurrence of a health-related event over time and its distribution in the population by place and person.) 
· Sustainability (Whether adequate resources exist to sustain the activity.)
· Timeliness (Reflects the speed between steps in a public health surveillance system, e.g., the date the disease was identified and the date reported.)

Another possible discussion question is, “What other types of monitoring data may be useful to analyze or predict where zoonotic diseases could occur?” Answers you should look for include: 
· Meteorological data
· Climate change
· Land use/habitat change
· Migratory animal patterns
· Analysis of surveillance data (showing increasing trends over time) 
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Large Group Debrief
	10 Minutes
	Group Debrief
Have the large group debrief on the SMART surveillance system for zoonotic diseases. 

How did each group’s plan include the aspects of SMART:
· S = Strategic
· M = Measurable
· A = Adaptable
· R = Responsive
· T = Targeted
























	
ANALYSIS OF DISEASE SURVEILLANCE DATA USING HEALTHMAP


	

	Learning Objective:
	· Understand core concepts in disease surveillance.
· Create a plan for surveillance data collection.
· Describe the data collection procedures and techniques.
· Perform quantitative and qualitative data analysis.
· Interpret data and presenting it to an audience.
· Use appropriate software and hardware to manage disease surveillance.

	Type of Learning:
	HealthMap Team Project

	Timing:
	150 Minutes

	Equipment and Materials:
	· Computer, LCD projector, screen/blank wall
· Flipchart or whiteboard with markers 
· Module PowerPoint 
· HealthMap Tutorial Slides OR Webinar video (www.healthmap.org)
· Computers with internet access (for student use)
· Student Guides



 Detailed Facilitator Notes	
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HealthMap
Online Tutorial 
	30 Minutes
	Introduction to HealthMap
Understanding how to manage infectious disease involves understanding how cases or outbreaks are reported and how surveillance is performed. This activity will use HealthMap, a free online website reporting infectious disease across the world, to practice analyzing surveillance data for an infectious disease. 

Lead the students through an online tutorial using either the HealthMap webinar video (requires fast internet) or the webinar slides, available online at www.healthmap.org. 

Have students follow along on a computer so they will understand how to use HealthMap for analyzing surveillance data in this activity. 

Provide the following introduction to HealthMap (taken from the website) before showing the tutorial.




HealthMap, a team of researchers, epidemiologists and software developers at Boston Children’s Hospital founded in 2006, is an established global leader in utilizing online informal sources for disease outbreak monitoring and real-time surveillance of emerging public health threats. The freely available website healthmap.org and mobile app ‘Outbreaks Near Me’ deliver real-time intelligence on a broad range of emerging infectious diseases for a diverse audience including libraries, local health departments, governments and international travelers. HealthMap brings together disparate data sources, including online news aggregators, eyewitness reports, expert-curated discussions and validated official reports, to achieve a unified and comprehensive view of the current global state of infectious diseases and their effect on human and animal health. Through an automated process, updating 24/7/365, the system monitors, organizes, integrates, filters, visualizes and disseminates online information about emerging diseases in nine languages, facilitating early detection of global public health threats.
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Small Group Activity
	60 Minutes
	After the HealthMap tutorial, divide students into small groups of 3 or 4 individuals. Each group should take time to explore HealthMap and select a zoonotic disease of interest for their project. They should select a disease that has more than 10 reports globally or in their region of interest in the past year so they have enough data to work with for their project. These reports can be found on the surveillance websites explored in the previous session (WHO, CDC, etc.).

For this activity, each group should look at surveillance data on HealthMap from the past year for their chosen disease and collect the following information available through HealthMap:
· Disease
· Countries included (can be national, regional or global)
· Species of host affected
· Total reports of the disease for the year
· Total cases of disease in each affected species


	
	60 Minutes
	Mock Health Department Report
At this point, you can add extra in-class time for groups to finish the project or assign it as homework to do outside of class. Each group will put together and deliver a 15- to 20-minute presentation to the class. This presentation should be in the form of a mock scientific report given to a local health department concerned about the disease. 


Using the surveillance data collected from HealthMap, students should perform the following analysis:
· Provide pertinent background and overview information on the disease with answers to the questions from the initial work session. 
· Create a global-, regional- or country-level map showing the outbreaks for the year. 
· Create a chart or other graphic to display the number of cases or outbreaks reported by week or by month. 
· Create a chart or other graphic to display the number of cases by host species over the year. 
· Analyze data in the disease reports to determine likely sources and numbers of disease reports. 
· Analyze data in the disease reports to determine likely sources of the disease and transmission routes. 
· Create a map, system diagram or other visual aid to show transmission and risk factors gathered form the disease surveillance data. 
· Form a conclusion from the surveillance data about the current status of the disease. Include any information collected about control of intervention measures mentioned in the reports. 

Each group can determine the format and types of media used for their presentation, including video, live reports, slide presentation or others. 
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ONE HEALTH TEAM ROLE-PLAYING ACTIVITY 
A Management and Surveillance Plan


	

	Learning Objective:
	· Developing skills in collaboration and partnership and understanding how to select members of a One Health team. 
· Developing a One Health action for disease investigation and control. 
· Developing part of a plan to control disease through appropriate diagnosis, disease prevention and public awareness. 

	Type of Learning:
	Role Play; Large Group Discussion

	Timing:
	60 Minutes

	Equipment and Materials:
	· Computer, LCD projector, screen/blank wall
· Flipchart or whiteboard with markers 
· Module PowerPoint 
· Student Guides



 Detailed Facilitator Notes	
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Role Play
	40 Minutes
	Introduce students to a role-playing exercise that will be based on an infectious disease scenario. You can use the following H5N1 case scenario (also located in the Student Guide) or draft a new scenario relevant to the local country.  Read the scenario with the class and then assign them one of the roles outlined in the upcoming pages. Once the roles are assigned, have the team prepare for the activity by considering the following questions individually:
· What is your role in this scenario?
· What is the role of each stakeholder in this scenario?
· How does the scenario affect the stakeholder that you are representing?
· How can each stakeholder’s response to the infectious disease in this scenario influence the management of the disease?
· Who are the other stakeholders you will need to deal with in order to manage a particular infectious disease?

After the students reflect on the scenario individually, instruct them to conduct the role play for 20 minutes by working in a group with all stakeholders to address the questions above together. The end goal for the role play is to have the students act as a One Health team, with involvement of all stakeholders, to generate a management plan for the current outbreak and ongoing surveillance of the disease of interest. The plan should outline the role of each stakeholder in the management of the disease. Only give input and instructions if needed. 

		H5N1 Scenario Retrieved from: www.internationalsos.com

	The first reports
Rumors of an outbreak of unusually severe respiratory illness in two villages in a remote province prompted the WHO to dispatch a team to investigate. The team found that people in the villages had been falling sick for about a month and that the number of individuals with acute infection (“cases”) had increased each day. The team was able to identify at least 50 cases over the previous month; all age groups had been affected. Twenty patients are currently in the provincial hospital. Five people have already died of pneumonia and acute respiratory failure.

Specimens sent to the laboratory
Disease surveillance in surrounding areas was enhanced, and new cases are identified throughout the province. Respiratory specimens collected from several patients were tested at the national laboratory and found to be positive for type A influenza virus. The isolates are sent to the WHO Reference Centre and the laboratory identified an influenza A (H5N1) subtype never isolated from humans before. Gene sequencing studies further indicate that most of the viral genes are from a bird influenza virus, with the remaining genes derived from a human strain. More cases appeared in surrounding towns and villages.

Spread to neighboring countries and attempts at quarantine
The new influenza virus begins to make headlines in every major newspaper, and becomes the lead story on news networks. Countries are asked by WHO to intensify influenza surveillance and control activities. Key government officials throughout the region are briefed on a daily basis, while surveillance is intensified. Over the next two months, outbreaks began to take place in neighboring countries. Although cases are reported in all age groups, young adults seem to be the most severely affected. One in every 20 patients dies. The rate of spread is rapid, and countries initiate travel restrictions and quarantine measures.

Social effects
Educational institutions are closed. Widespread panic begins because supplies of antiviral drugs are severely limited and a suitable vaccine is not yet available. One week later, there are reports that the H5N1 virus has been isolated from airline passengers with respiratory symptoms arriving from affected countries.

Other continents affected
A few weeks later, the first local outbreaks are reported from other continents. Rates of absenteeism in schools and businesses begin to rise. Phones at health departments ring constantly. The spread of the new virus continues to be the major news item in print and electronic media. Citizens start to clamor for vaccines, but they are still not available. Antiviral drugs cannot be obtained. Police departments, local utility companies and mass transit authorities experience significant personnel shortages that result in severe disruption of routine services. Soon, hospitals and outpatient clinics are critically short-staffed as doctors, nurses and other healthcare workers themselves become ill or are afraid to come to work.


Fearing infection, elderly patients with chronic medical conditions do not dare to leave home. Intensive care units at local hospitals are overwhelmed, and soon there are insufficient ventilators for the treatment of pneumonia patients. Parents are distraught when their healthy young adult sons and daughters die within days of first becoming ill.
Several major airports close because of high absenteeism among air traffic controllers. Over the next 6 to 8 weeks, health and other essential community services deteriorate further as the pandemic sweeps across the world.




	

		Assignments
	Roles and Possible Discussion Points

	Villagers of Villages 1 and 2
	Villagers will act to show first how you can get the virus from birds, and then after contact with infected birds, villagers will get sick. Some of the villagers will go to see a doctor at the hospital.


	Healthcare Workers (Doctors, Nurses, Technicians etc.)

	At the hospital, doctors and nurses will meet villagers who become sick. In this case, doctors and nurses will do their jobs as following:
· Interview the villagers about history 
· Physical examination
· Collect specimens (such as throat swab) from each patient 
· Give information to WHO team about the disease
· Discuss need for training and proper use of personal protective equipment (PPE), including masks, gowns, gloves and eye protection for staff interacting with case-patients 
· Discuss need for respiratory isolation unit to provide safe location for infected case-patients to be treated, prevent transmission to other patients or staff

	WHO Team
	WHO team will come to investigate the disease in the villages 1 and 2 by interviewing villagers and also health care workers and surveying villages to collect the data for disease investigation.


	Laboratory Workers
	At the laboratory, lab workers will get the specimens from the hospital and do the assay. After that, lab workers will report to the doctors, WHO reference center and national CDC.

	Government Officials
	Government human and animal health staff will receive the information about the disease situation from the WHO team and other resources. Then they will evaluate the situation to make decisions and a plan to manage the situation. Consider discussing:
· Disease prevention
· Guidelines for using PPE for hospital or clinic staff, or field investigators
· Disease surveillance (include private sector)
· Vaccine development

	Transportation Security Administrator
	Transportation security administrator will receive information from the government about the situation and then respond to provide information for travelers and apply the regulations for the emergency situation.


[bookmark: _GoBack]
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Large Group Discussion
	20 Minutes
	With the entire class, debrief the exercise and share experiences about the following:
· How effective was the One Health team in developing the management plan for the disease scenario?
· What were the problems encountered from the perspective of each stakeholder?
· What subtle skills are needed to ensure a highly functional One Health team?
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LEARNING REFLECTIONS AND EVALUATION


	

	Learning Objective:
	· To reflect on learnings in the Infectious Disease Management Module. 
· To get feedback from participants on what they felt were the strengths of the module and which areas in the module could be improved. 

	Type of Learning:
	Individual Assessment; Group Feedback 

	Timing:
	60 Minutes

	Equipment and Materials:
	Student Guide



 Detailed Facilitator Notes	
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Individual Learning Assessment
	
	Have your students complete the following learning assessment in their Student Guides. Once they are complete, collect the responses to inform future deliveries of the module. 


	
		
How would you rate your level of the following 
Infectious Disease Management Module competencies:
	Understand
	Apply
	Evaluate/
Create

	Describe the basic concepts of infectious disease transmission, risk factors, and prevention strategies.
	


	
	

	Design or evaluate an infectious disease management plan.
	


	
	

	Evaluate the effectiveness of One Health actions in infectious disease management.
	
	
	

	Evaluate a disease surveillance and monitoring system.
	


	
	

	Describe the components of a risk assessment and the type of information needed to conduct one.
	
	
	




	
	
	







Write down two or three things that you learned from the session. Think about: 
· What did you learn in this module that was new to you? 
· Have the lessons in this module led you to change any previously held beliefs?
· What are you still unsure about? Do you have any questions that still need to be answered?
· What was interesting to you/what would you like to study in more detail?
· Are there new behaviors that you will try based on this class?
· What topics from the class will you share with others outside the class?
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Small Group Discussion
	10 Minutes
	In small groups, have each student share:
· Their key learnings from the module.
· How they will apply the concepts, knowledge, skills they gained from the module.
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Large Group Discussion 
	10 Minutes
	Ask the students:
· What is one element of the module they like/felt was a strength?
· What is one thing in the module they suggest be changed?
· Any additional comments?
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World Animal Health Information Database (WAHID). Website at http://www.oie.int/wahis_2/public/wahid.php/Wahidhome/Home. 



Describe Infectious Disease Risk Factors


Create a Map to Visualize Risk Factors and Control Points


Understand How to Assess Risk in a Local Community


Critique an Infectious Disease Management Plan using a One Health Perspective


Describe Systemic Effects of a Management Plan


Analyze Disease Surveillance Data Using Health Map


Develop Public Awareness Materials for Infectious Disease


Use a One Health Team Role-Playing Activity to Develop a Management and Surveillance Plan


Examine an Existing 
Disease Surveillance System


Module Introduction and Basic Concepts
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