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Foreword 

One Health Central and Eastern Africa (OHCEA) is a network of schools of public health and veterinary 

higher education institutions that are located in countries of the Eastern and Central Africa region, a 

region that includes the Congo Basin commonly considered to be one of the “Hot Spots” for emerging 

and re-emerging infectious diseases. The vision of the OHCEA network is to be a global leader in One 

Health, promoting sustainable health for prosperous communities, productive animals and balanced 

ecosystems. MUHAS and SUA are founder members of the OHCEA network which has earned a 5 

year grant to implement a One Health Workforce project from 2015-2019. The project is funded by 

USAID. 

Although the term "One Health" is fairly new, the concept has long been recognized nationally, 

regionally and globally by many pioneers in public health and veterinary medicine. Since the 1800s, 

scientists have noted the similarity in disease processes among animals and humans, although human 

and animal medicine has been practiced separately until the 20th century. In recent years, through the 

support of key individuals and vital events, the One Health concept has gained more recognition in the 

public health and animal health communities than ever before. 

Over the last decade, nations worldwide have been grappling with an increase in emerging and re-

emerging diseases at the human, animal, and environmental interface. The pathogens responsible for 

the emergence or re-emergence of these diseases can spread rapidly, not only nationally but regionally 

and globally. Recently, the unprecedented Ebola outbreak in West Africa triggered a crisis that, for a 

period, seemed to evade effective national and international response, with catastrophic results for 

human health and wellbeing, food security, and economic prosperity. In 2005-2006, facing the threat 

of highly pathogenic avian influenza H5N1, most African countries established multi-sectoral 

committees to help address the threat. When that threat was under control worldwide, and the disease-

specific funding that supported these structures diminished or disappeared, these committees disbanded 

unconditionally. 

In addition, recent outbreak experiences, especially with avian influenza, have spurred increasing 

recognition of the importance of an ongoing multi-sectorial effort to proactively address pandemic 

threats. The One Health approach has been internationally endorsed by FAO, OIE and WHO to improve 

prevention, detection and response to these threats. However, important questions still remain about 

how to concretely institutionalize and operationalize this approach in different countries. In Africa, as 

a first step, Rwanda, Kenya, Uganda, Tanzania and Cameroon have made substantial progress toward 

creating permanent, multi-sectoral mechanisms to pre-empt and manage disease threats with epizootic 

and epidemic potential. 

The institutionalization of One Health in these countries is reflected in two major aspects: 1). the 

establishment of a functioning and on-going national One Health structure or “platform" which provides 

government and stakeholders with a mechanism to improve multi-sectoral coordination, 

communication and collaboration to strengthen the prevention, prediction, detection of and the response 

to emerging pandemic threats; and 2). Capacity strengthening of One Health Workforce through 

training of both pre-service and in-service personnel to sustain and make the OH structures function 

optimally. 
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It is in the latter context that this manual on “One Health lecture notes and materials” has been written. 

The manual is comprehensive and expected to be used in human as well as animal health institutions 

which also deal with environmental health to strengthen One Health workforce for future prevention, 

detection and response to emerging and re-emerging zoonotic diseases. We also wish to thank OHCEA 

for leading in the entire network of over 18 schools and colleges of public health and veterinary 

medicine from eight countries in East, Central and West Africa where EPTs are most likely to occur. 

We thank our two universities for technical and institutional support and the government for political 

support and for positively embracing the OH concept. We are hopeful that our two universities and 

other institutions in Tanzania (both human and animal health including diploma and certificate levels) 

will soon incorporate the OH training materials in their curricula in order to build a critical and 

sustainable mass of OH workforce in Tanzania. 

 

          

Prof. Donald Mpanduji     Dr. Rose Mpembeni 

Principal,       Dean, 

CVMBS, SUA      SPHSS, MUHAS 
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Preface 

In a world of increased frequency of interaction between animals and humans as well as rapid 

transportation and increased movement of people across national borders, emerging pandemic threats 

(EPTs) are taking the upper hand without concerted efforts in paradigm shift from the silo-based health 

systems to One Health approach. The recent zoonotic disease threats and outbreaks taking place in areas 

known as hot-spots for EPTs such as the Congo basin, the Amazon, Gangetic region and the South East 

Asia countries are a clear reflection of these changes. Additionally, the mounting Anti-microbial 

Resistance problem which is affecting many countries globally is compounding the EPTs and hence 

the need for One Health approach in addressing complex public health concerns. 

This manual presents a collection of 17 chapters on expert and current knowledge on One Health issues 

pertaining to human and animal health dimensions that addresses infectious disease prevention, 

detection and response using the lens of a one health approach. The manual draws much from the 

modules developed by OHCEA in 2015 in a workshop held in Addis Ababa among OH experts. These 

chapters are divided into two competences addressing soft skills and technical skills which are critical 

for OH workforce. The first two (1-2) chapters provide an introduction to technical skills competence 

by describing the drivers of the Emerging Pandemic Threats and the concept and practices of One 

Health, the latter implying the future wellbeing of humans, animals and the environment as highly 

linked and therefore critical in addressing the threats. Chapters 3-11 provide an additional description 

of technical skills needed by the OH workforce. These are Early detection of epidemics, Food hygiene 

Safety and Sanitation, Notifiable Communicable Diseases, Disaster Preparedness and response, 

International Health Regulations and PVS, Disease Surveillance in animal and human populations, 

Antimicrobial Resistance, Infectious Disease Management Using One Health Approach, Prioritized 

Zoonotic Diseases in Tanzania as well as, to a large extent other Global Health Security Agenda issues. 

Chapters 12-17 provide a description of soft skills needed by the OH workforce. These include, 

Leadership skills in One Health, Systems thinking in one health, Risk analysis, communication and 

management, Gender and One Health and experiential learning through visits to one health sites. 

As editors of this manual, we believe that this document is not only relevant but also appropriate to 

conclude this manual with a chapter on Experiential learning through visits to One Health field sites 

which provide students and other learners with the needed facets for collaboration, communication and 

coordination which are the building blocks for One Health. This manual is of interest to a variety of 

audiences including, in-service personnel in the short term while at the same time providing similar 

skills to pre-service personnel such as university and diploma students in the human health, animal 

health and environmental educational sectors. 

Finally, but equally important, this manual would not have been possible without the support of our 

institutions collaborating partners and funding agency. Our sincere gratitude goes first, to the Muhimbili 

University of Health and Allied Sciences and the Sokoine University of Agriculture in Tanzania for the 

support and encouragement provided right from the time of editing the manual. Secondly, our gratitude 

also goes to the OHCEA Secretariat in Kampala, Uganda for the unwavering support and leadership 

towards production of this manual. Thirdly, we highly appreciate the partnership we have enjoyed from 

the University of Minnesota and Tufts University for their technical expertise and support; and last but 



ix 

 

not least, to the government of Tanzania for offering political will and support and to our funding 

agency, USAID. 

We therefore look forward to a wide readership of this manual among health professionals and their 

students in these institutions and beyond. 

 

THE EDITORS 
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CHAPTER 1 

Emerging Pandemic Threats 

Session Objectives 

 

 

At the end of this session you should be able to: 

1. Define the following terms: Epidemic, endemic, pandemic, Epizootic, enzootic, 

panzootic, Emerging Pandemic Threats 

2. Describe patterns and trends of common epidemics 

3. Describe the drivers of emerging pandemic risk 

4. Describe the hot spots for emerging pandemic threats 

5. Explain possible reasons for emergence of the threats 

6. Describe the risk approach to surveillance of EPTs and the role of One Health 

Partnerships 

Introduction 

Nearly 75% of all new, emerging and re-emerging diseases affecting humans at the beginning of the 21st 

Century have originated in wildlife. HIV/AIDS, Acute Respiratory Syndrome (SARS) and avian 

influenza vividly remind us of how vulnerable the increasingly interconnected world can be to the global 

impact of new emergent diseases. The speed with which these diseases can emerge and spread presents 

serious public health, economic and development concerns. These diseases also underscore the need for 

the development of comprehensive disease detection, prevention and response capacities nationally and 

internationally particularly in those geographic areas where disease threats are likely to emerge. 

Recognizing this need, programs such as those initiated by USAID have been launched to aggressively 

preempt or combat diseases that could spark future epidemics. These session notes define and describe 

the Emerging Pandemic Threats, their hot spots, risk elements, reasons for emergence and their strategic 

approaches for early detection, prevention and response. 

Definitions 

 

 

Outbreak: presence of cases of a disease at a time and place clearly in excess of 

expected, applicable to both humans and animals  

Epidemic: same as outbreak but in human populations. More technical than outbreak  

Epizootic: an outbreak of a disease in an animal population often with the implication 

that it may extend to humans. 

Endemic(ity): habitual presence of disease cases in a human population 
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Enzootic (ity): non-human equivalent of epidemic, endemic in animals. A disease is 

constantly present in an animal population but usually only affects a small number of 

animals at any one time. 

Pandemic: the worldwide spread of a new disease. An influenza virus occurs when a 

new influenza virus emerges and spreads around the world since most people do not 

have immunity. 

Panzootic: an epizootic that spreads across a large region or even worldwide. The 

equivalent in human population is called Pandemic. 

Surveillance: activity involving collection, analysis and interpretation of large 

volumes of data originating from a variety of sources. The information assembled is 

then used in a number of ways to evaluate the effectiveness of control and prevention 

of diseases.  

Emerging Pandemic Threats: New disease threats, mainly infectious, that are 

constantly emerging in epidemic or pandemic proportions due to disease drivers led 

by the increasing growth and mobility of the world’s population. These diseases are 

caused by new or previously unrecognized pathogens but their emergence is mediated 

by factors such as increasing frequency of interactions between humans and livestock 

on the one hand and wildlife on the other. 

Patterns and trends of common epidemics  

The commonest epidemics in Africa and worldwide are measles and malaria, which are also endemic in 

many parts of sub-Saharan Africa. The good news is that reported cases of measles worldwide declined 

from 853,480 to 226,722 between 2000 and 2012. This is about 73% reduction in the number of cases 

globally. However, there are still concerns that despite this good news, measles remains a worldwide 

threat. 

In 2015 there were about 214 million cases of malaria worldwide, and an estimated 438,000 deaths. 

Approximately 90% of all malaria deaths occur in Africa. Between 2000 and 2015, an expansion of 

malaria interventions helped to reduce malaria incidence by 37% globally, and by 42% in Africa. During 

the same period, malaria mortality rates decreased by an estimated 60% worldwide and by 66% in Africa. 

In the under-five age group, mortality rates have declined by 65% globally, and by 71% in Africa.  

Drivers of emerging pandemic risk  

Despite this good news, new diseases continue to occur in epidemic proportions due to disease drivers led 

by the increasing world population. Although emerging infectious diseases are caused by new or 

previously unrecognized microorganisms, many other factors contribute to their emergence. These new 

infectious diseases may be localized or may spread globally to form pandemics which have recently 

become a global threat. Other than the increasing growth and mobility of the world’s population, the 

drivers of Emerging Pandemic Threats include factors such as overcrowding in cities with poor sanitation, 

massive food preparation and international distribution, unsanitary food preparation, exposure of humans 
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to disease vectors and reservoirs, and ecological changes that alter the composition and size of insect 

vectors and animal reservoirs. 

The following have been found to be major drivers of the Emerging Pandemic Threats: 

 

 

The main driver of emerging disease threats is the rising world population which is 

likely to reach 9 billion by 2050 from 6 billion of 2000. At that time the African 

population will be nearly 2 billion. 

The rise in world population will lead to a surge in meat production to feed the people. 

Pork and poultry will lead in production reaching nearly 150 million metric tons and 

130 million metric tons by 2015 respectively. 

The rise in world population will also lead to a dramatic increase in land use and 

heavy agriculture. Agricultural land will therefore increase at the expense of forest 

land leading to deforestation. In Africa alone, the forest land decreased by 10.5% 

from 1980 to 1995 (15 years decrease in forest land is catastrophic for Africa) while 

that in Europe increased by 4.1% during the same time period. 

The rise in world population will increase demand for natural resources such as water, 

forest timber, coal, gold, diamonds etc. 

Deforestation will accelerate human encroachment on natural habitats for wildlife 

As a result of these drivers, the frequency of interactions between people, their domestic animals and 

wildlife will increase leading to opportunities for new diseases to emerge. With the surge in global travel 

the resulting interactions can easily lead to a pandemic since the world is now one big village where 

disease spread could occur very fast. The emergence of pandemic threats begins when the frequency of 

interactions between humans and wildlife increases as a result of the above drivers, particularly human 

encroachment and climate variability. Amplification is the human-to-human transmission of disease agent 

which occurs in high population densities, nosocomial transmissions and urbanization while global spread 

or pandemic spread occurs through global travel and trade. 

The emerging pandemic threats era has been demonstrated by the rise in zoonotic diseases such as the 

emergence of the Highly Pathogenic Avian Influenza (HPAI) H5N1 virus which has given rise to a stream 

of new and increasingly deadly zoonotic diseases. Examples of such diseases are sub-acute respiratory 

syndrome (SARS), which emerged in the Guangdong Province of China; Nipah virus which emerged in 

the Perak State of Malaysia; and HIV/AIDS which emerged in Central Africa. Domestic animals, which 

are the other major source of zoonotic pathogens, account for approximately 20% of all new zoonotic 

diseases. 

The threat of zoonotic diseases is not new. Literature shows that there are many diseases old and new 

which originated from wild animals. HIV/AIDS for example is a preview of this new dynamic. It is 

thought to first emerge from the Simian virus in central Africa – around the 1930s then to have slowly 

established itself and spread to the Caribbean in the late 1960s until it was first recognized clinically in 

the U.S. in 1981. 
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Although the risk of new zoonotic diseases is increasing, their emergences remain relatively rare events 

that occur at unpredictable times and places. One of the biggest obstacles to early detection of these 

diseases is the lack of sufficient, sensitive surveillance capacity geared toward rapid and reliable detection 

of highly unusual pathogens. 

Traditional disease-surveillance approaches tend to assume disease risks are relatively homogenous 

across populations or geographic areas. Applying traditional disease surveillance approaches to monitor 

rare events, such as emergent diseases, however, would be exceedingly cost- and infrastructure 

prohibitive. Therefore, risk-based models as described below are used for early detection of potentially 

emerging disease agents in wildlife before spilling over to humans or their domestic animals. 

The hot spots for emerging pandemic threats 

The origins of newly emergent diseases have been found to strongly correlate with specific geographic 

areas, animal species or hosts, microbial agents and high-risk populations. These have generally been 

referred to as “HOT SPOTS” for the emerging pandemic threats because they provide the basis for 

targeting surveillance. The map below shows the distributions of the hot spots in the Amazon, Congo 

basin, Gangetic region and the Southeast Asia region. Although high-risk areas for emerging pandemics 

may be found elsewhere on the globe, the ones shown on the map are found in the rain forest areas where 

most of the disease drivers also exist. 

 

High-risk geographic areas 

Geographic risk provides greater insight into which geographic areas emergent pathogens may be 

circulating but are undetected. This model highlights geographic areas that may currently be free of a 

particular pathogen but possess the requisite ecological risk factors to make them highly vulnerable to its 

introduction. The “hot spots” represent some of the most remote and least-accessed regions of the earth. 

In Africa, the Congo Basin is particularly vulnerable. These predictive models allow for more strategic 

focusing of resources for monitoring the emergence and spread of zoonotic threats. Continuous 

surveillance of wildlife in these limited areas for early detection of pathogens may yield results faster and 

more economically than spreading resources all over the place to detect pathogens. 
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High-risk host species  

There are an estimated 50,000 vertebrate species that are potential reservoirs for viruses, bacteria, and 

other pathogens that could potentially infect humans. However, not all animal hosts are equal in their 

potential for involvement in the transfer of microbial agents into humans for the simple reason that very 

few of these species will ever have direct or even indirect contact with people. Rats, Bats, and Non-human 

Primates are particularly notorious for harboring and transferring such disease agents. Continuous 

surveillance focusing on these few species for early detection of pathogens may yield results faster and 

more economically than spreading resources to all possible host species to detect pathogens. Few species 

account for the majority of these transfers. These include:  

 

 

Rodents are highly adaptive to spreading pathogens to humans, such as Hanta virus 

through their feces and urine;  

Bats have infected people with Nipah virus directly through contaminated fecal 

droppings and indirectly by infecting pigs later consumed by humans.  

Non-human primates (infected by bats with Ebola and Marburg viruses) have been 

the source of human infections when consumed as bush meat.  

High-risk microbial agents 

Wildlife is a reservoir of an extraordinarily deep and diverse pool of novel microbial agents. There are an 

estimated one million different viruses circulating among wildlife with >99.9% of them unknown. Even 

considering such overwhelming diversity, the actual numbers of microbial agents that have been reported 

to infect humans and cause disease are limited to only a few. Examples of families of pathogens that have 

capacity to “infect”, “spread”, and “kill” humans are: RNA viruses, such as retro-viruses (AIDS), 

Influenza A viruses (influenza), Corona viruses (SARS), and Filoviruses (Ebola and Marburg). 

Continuous surveillance focusing on these few microbial agents for early detection of pathogens may 

yield results faster and more economically than spreading resources to all possible microbial agents to 

detect pathogens 

High-risk populations 

These are people and populations with high levels of exposure (directly and indirectly) to wild animals 

because of their high frequency of interaction with wild animals. They include but not limited to: hunters, 

butchers of wild game, bush meat traders, honey collectors, wildlife workers and consumers. Residents 

and domestic animals living in settlements near wildlife areas are particularly at risk of contracting disease 

agents from wildlife. Loggers, miners and road builders are often in frequent contact with wildlife. 

The relationship between “risk of disease” and geographic “hot spots”; “animal hosts”; “microbial 

agents”; and, “populations” demonstrate that the emergence of new zoonotic diseases strongly correlates 

with socio-economic, environmental, genetic, biological, and ecological factors. More importantly, “risk-

based” intervention strategies can be used to provide the basis for a highly cost-effective and strategic 
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allocation of resources to pre-empt or combat the first stages of disease emergence when surveillance 

efforts are focused on the hot spot model. 

In effect, risk-based interventions allow the use of knowledge about the heterogeneity of risk to target 

disease detection to those places, populations, times or situations where risk of disease is greatest and the 

likelihood of finding it is highest - for a more efficient use of limited resources in detecting a rare 

“emergent” event. 

Emerging Pandemic Threats Program and One Health 

The Emerging Pandemic Threats Program (EPT) of the United States Agency for International 

Development (USAID) is a suite of four capacity building projects namely; PREDICT, PREVENT, 

IDENTIFY and RESPOND that individually and collectively have made significant contributions to 

national, regional and global capacities to detect, prevent and respond to emergent threats. The program, 

which started in 2009, had deliverables that were expected to be attained during the decade ending 2014 

(EPT1). These deliverables were: Viral discovery, Risk characterization, Risk mitigation, Early detection, 

One Health capacities and Outbreak response. During the next decade ending 2019 under EPT2, USAID 

was to build on the One Health university networks of Africa and Asia to target the long-term workforce 

needs for an effective implementation of One Health preventive, detection and response capacities. Under 

EPT2, USAID expected to work closely with university partners and national governments to define 

national One Health workforce needs and strategies for their realization. 

During EPT1, One Health Central and Eastern Africa (OHCEA) network experienced rapid growth and 

worked with the RESPOND project to create a strong operational platform, institutional partnerships, and 

an expanded knowledge base on One Health and leadership. During this time OHCEA defined its vision 

and mission and initiated country specific annual work plans using USAID’s EPT 1 program and the 

Avian Influenza (AI) portfolios to pre-empt or combat, at their source, newly emerging diseases of animal 

origin that could threaten human health. This was achieved using capacity strengthening methods such as 

leadership training and development of curricular for pre service and short courses for in service training. 

During EPT2, OHCEA with its human health and animal health university partners in several countries 

in Africa intends to undertake a variety of One Health Workforce capacity building activities that will 

directly improve the capacity to prevent, detect, and respond to infectious disease threats, which are key 

objectives of the Global Health Security Agenda and the WHO's International Health Regulations 

including the equivalent international animal health standards of the World Organization for animal health 

(OIE). 

The most immediate benefit of the overall EPT program’s investments in disease detection, prevention 

and response, is expected to be felt in the hot spot countries where normative and endemic diseases such 

as malaria, cholera, and meningitis still occur in epidemics. Routine application of methods of disease 

surveillance, early detection, prevention and control will keep these countries alert for any type of 

infectious disease of epidemic potential, whether emerging, re-emerging or endemic. 
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Session Summary 

 

 

In this session we have defined important terms used in Emerging Pandemic Threats. 

These terms are outbreaks, epidemics, pandemics, epizootics, enzootics, panzootics 

and surveillance. The session has also described the patterns and trends of common 

epidemics in which cases and deaths have been reported to be on the decline, 

described major drivers and hot spots for Emerging Pandemic Threats as well as 

explained reasons for emergence of these threats. Finally, the session described the 

risk approach to surveillance of EPTs and opportunities for early detection and control 

of the threats with special prominence given to the USAID’s Emerging Pandemic 

Threats Program which started in 2009. 
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CHAPTER 2 

One Health Concepts and Practices 

Session Objectives 

 

 

At the end of this session participants should be able to: 

1. Explain the concept of One Health.  

2. Describe the One Health Core Competency Domains and their application. 

3. Describe the application of the One Health approach as the best in prevention, 

detection and response to Emerging Pandemic Threats 

4. Describe the challenges of implementing One Health approach and their 

mitigation.  

Definitions 

 

 

One health has been defined in different ways, the following are globally accepted 

definitions of One Health 

One Health is the collaborative effort of multiple health science professions, together 

with their related disciplines, and institutions working locally, nationally, and globally 

to attain optimal health for people, domestic animals, wildlife, plants, and our 

environment. One Health as an approach to improve health and well-being through 

the prevention of risks and the mitigation of effects of crises originating at the 

interface between humans, animals, and their various environments. 

Eco-Health on the other hand, has been described as involving the health of humans, 

animals, and ecosystems, including also environmental sustainability and 

socioeconomic stability in the framework. In some cases, the Eco-Health approach 

seems to have more of a biodiversity focus, with an emphasis on all living creatures, 

implying that parasites, unicellular organisms, and possibly also viruses have a value 

and should be protected. Eco-Health aims at attaining “sustainable human and animal 

health and well-being, through healthier ecosystems”. 

Eco-Health has included more of social 

science and the humanities than One 

Health and the approach includes 

anthropologists with a focus on 

indigenous people since indigenous and 

local knowledge are also acknowledged as 

a source of knowledge besides the western 

scientific knowledge. 

 



9 

 

There is evidence and lessons learned that no single sector or department can 

sufficiently manage the challenges of public health in any country, region or 

continent. In response to this, the One Health approach has been advocated as the 

global framework for strengthening collaboration, coordination and communication 

capacities of the sectors and actors involved in health service delivery. One Health 

has become more important in recent years due to the reason that interactions among 

people, animals, and the environment continue to change. The expansion of human 

and animal populations, changes in climate and land use, and increased international 

travel and trade provide opportunities for diseases to spread very fast.  One health is 

not about what many novices tend to think, “Converting physicians into veterinarians 

or vice versa” since each discipline is very distinct and important.  

One Health Core Competency Domains and their application 

In order to practice and achieve One Health, professionals and individuals in relevant sectors must have 

the necessary skills and apply them to effectively and efficiently work together to protect human, animal 

and environmental health. These are called, “One Health Core Competency Domains”. The One Health 

workforce therefore needs to have the following One Health competencies in addition to their specific 

technical competencies in their own disciplines;  

Management: The ability to plan, implement, monitor, and evaluate One Health programs in order to 

maximize effectiveness of One Health action and desired outcomes,  

Culture and beliefs: The ability to understand, analyze, and appreciate social, religious, and historical 

diversity across different cultures with individuals and societies,  

Leadership: The ability to initiate a shared trans-disciplinary vision and to motivate and inspire teams 

across sectors to organize, manage, and foster One Health action. Leadership therefore involves 

motivating people through different leadership styles, approaches and communication towards achieving 

the desired organizational goals and objectives. 

Values and ethics: The ability to identify and respond to One Health issues at multiple levels with 

integrity, honesty, trust, fairness, accountability and adaptability in diverse contexts,  

Collaboration and partnership: The ability to foster and sustain effective collaboration across 

disciplines with One Health teams, individuals, stakeholders and communities in the advancement of One 

Health actions  

Communication and informatics: The ability to effectively acquire, process, synthesize, share, and 

exchange information across sectors and disciplines in order to establish, enhance, and promote One 

Health actions  
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Systems thinking: The ability to analyze how various elements influence and interact with one another 

within a global perspective that results from the dynamic interdependencies among human, animal, 

environmental, and ecological systems thinking from a One Health perspective to allow us to solve 

complex problems through a simplified process. It provides a means of analyzing the human - animal - 

environmental interactions and the different disciplines engaged and how they work together as a system 

to solve complex health problems. It systematically covers the policies, processes, practices and people, 

the roles each play and how they interact to function effectively to solve public health threats. 

?
 

Define “One Health” 

What are the advantages of applying One Health approach in handling public health 

problems? 

Application of the One Health approach 

Experiences from the fight against Ebola and the highly pathogenic avian influenza in 2014 demonstrated 

the effectiveness of multi-sectoral, multi-agency approaches that are not limited by national or regional 

borders in dealing with public health threats. These have spurred increasing recognition of the importance 

of an ongoing multisectoral effort to proactively address pandemic threats. A One Health approach has 

been internationally endorsed by FAO, OIE and WHO to improve prevention, detection and response. 

Important questions, however, still remain about how to concretely institutionalize and operationalize this 

approach in African countries. However, some countries such as Rwanda, Kenya, Uganda, Tanzania and 

Cameroon have made substantial progress toward creating permanent, multi-sectoral mechanisms to pre-

empt and manage disease threats with epizootic and epidemic potential. 

The institutionalization of One Health in these countries is reflected in the establishment of a functioning, 

on-going national One Health structure or “platform”. A National One Health Platform provides 

government and stakeholders with a mechanism to improve multi-sectoral coordination and collaboration 

to strengthen the prediction, prevention, detection of and the response to emerging pandemic threats. It is 

with this understanding that One Health has become an internationally endorsed "best practice," and that 

an increasing number of African countries are beginning to consider One Health approach as a key priority 

and are working towards the creation of One Health platforms. Tanzania for example, has created a “One 

Health Coordination Desk” under the Prime minister’s Office which coordinates all One Health activities 

in the country. 

One Health is a conceptual extension of traditional public health thinking, approaches and methodologies 

because it makes explicit the links of human, animal and wildlife health with the environment, to address 

the risks of global pandemics of emerging and re-emerging diseases such as Ebola, Marburg and SARS. 

The Congo River/Forest Basin has been shown to be one of the “Hot Spots” for emerging and re-emerging 

infectious diseases due to the high frequency of interactions between humans, animals and the ecosystem 

in those areas. 

Tomorrow’s health professionals must collaborate across disciplines and apply One Health approaches to 

produce simultaneous health gains in humans, domestic animals, wildlife and the environment. Using 
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effective cross-disciplinary collaboration will also create the potential for a multiplier effect of the 

efficiency and effectiveness of health interventions. However, before 2010 few academic or training 

institutions offered capacity building programs that truly cross disciplinary boundaries, and few 

institutions in the Congo Basin hot spot region addressed this critical lack of capacity in the public health 

workforce. Fortunately, the One Health Central and Eastern Africa (OHCEA) network of universities has 

served as an ideal platform for institutionalizing the One Health approach due to its leadership in the 

development and implementation of One Health approaches. OHCEA has also provided a critical platform 

for building capacity and programs aimed at improving response to infectious disease outbreaks in eight 

countries of Western, Central and Eastern Africa. These are DRC, Cameroon, Ethiopia, Kenya, Rwanda, 

Senegal, Tanzania and Uganda. 

One of the greatest advantages of using One Health approach in disease prevention, detection and 

response will be seen in countries where endemic diseases such as malaria, cholera, and meningitis still 

occur in epidemics.  The approach will keep them alert in the simultaneous control of any type of 

infectious disease of epidemic potential, whether emerging, re-emerging or endemic. 

Challenges in One Health approach 

A well-performing health workforce is the backbone of an effective health system. Without adequate 

numbers of well-trained and motivated health workers, deployed equitably, people cannot access the 

health services they need. The effectiveness of health systems and the quality of health services depend 

significantly on the knowledge, skills and motivation of health workers. 

 

 

The Challenges of One Health approach: 

Shortages of human and animal health personnel, which threatens the capacity of 

countries to provide equitable access to health services for both humans and animals. 

This situation is worse in the animal health side where grassroots personnel are 

lacking; 

Emigration of highly trained professionals with specialized expertise, which 

contributes significantly to shortages of human resources for health; 

Uneven geographical distribution of the health workforce, characterized by urban 

concentration and rural deficits, which generates inequities in accessing health 

services; 

Inefficient utilization and overlapping roles of human health and animal health 

personnel, which create inefficient and unresponsive health systems; 

Inadequate working environments, which hamper the quality of care and negatively 

affect the responsiveness of health workers to the needs of the public; 
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Lack of consistent and complete data on human resources for health, which 

precludes meaningful analysis of staffing needs and prevents well-informed planning 

and policy development for human resources for health at the local, national and 

regional levels; and 

Governance structures and accountability mechanisms that do not effectively engage 

stakeholders, including health workers and citizens, in setting priorities, developing 

policy, implementing and evaluating. 

 

 

 

Mitigating the challenges on One Health delivery: 

Advocate, communicate and mobilize resources for health programme activities: 

Building the information base for human resources for health (both human and 

animal). 

Invest strategically in human resources for health development. Build capacity in 

planning and managing human resources for health by developing learning 

opportunities, such as training national focal points, organizing knowledge exchange 

by peer-reviewing mechanisms on such things as human resources for health retention 

practices and bilateral agreements.  

Align human resources for health policies and interventions 

Session Summary 

 

This session covered definition and concept of One Health, Eco-Health, One Health 

Core Competency Domains and their application, application of the One Health 

approach as the best in prevention, detection and response to Emerging Pandemic 

Threats, Challenges of One Health approach and their mitigation. 

 

References 

 

 

 

1. One Health Commission: What is One Health? 

https://www.onehealthcommission.org/en/why_one_health/what_is_one_healt

h/ Accessed on 10th December 2015. 

2. One Health Commission; The Manhattan Principles as defined during a 

meeting on Building Interdisciplinary Bridges to Health in a “Globalized 

World” held in 2004.  

www.cdc.gov/onehealth/pdf/manhattan/twelve_manhattan_principles.pdf. 

Accessed on 10th December 2015 

3. USAID: Emerging Pandemic Threats Program. https://www.usaid.gov/news-

information/fact-sheets/emerging-pandemic-threats-program/ Accessed on 10th 

December 2015. 

https://www.onehealthcommission.org/en/why_one_health/what_is_one_health/
https://www.onehealthcommission.org/en/why_one_health/what_is_one_health/
http://www.cdc.gov/onehealth/pdf/manhattan/twelve_manhattan_principles.pdf
https://www.usaid.gov/news-information/fact-sheets/emerging-pandemic-threats-program/
https://www.usaid.gov/news-information/fact-sheets/emerging-pandemic-threats-program/


13 

 

CHAPTER 3 

Bio-safety and Bio-security 

Session Objectives  

 

 

At the end of this session learners should be able to: 

1. Define the following terms: Biorisk, Biosafety, Biosecurity, and Bio-threats 

2. Describe biosafety and biosecurity principles  

3. Describe components of biorisk management - AMP model. 

4. Explain primary factors for considerations in Assessment of Risk  

5. Classify biological agents in relation to biosafety levels. 

6. Apply PDCA model for monitoring of control to evaluate the effectiveness.  

Introduction 

Biorisk management refers to effective management of risks posed by working with infectious agents and 

toxins in laboratories for research, diagnostics or production. It includes a range of practices and 

procedures to ensure the biosecurity, biosafety, and biocontainment of those infectious agents and toxins. 

Biorisk management includes the full spectrum of safety and security measures for laboratories, from 

standard operating procedures to physical measures to individual practices in the laboratory. 

Biosafety is the combination of practices, procedures, and equipment that protect laboratory workers, the 

public, and the environment from the infectious agents and toxins used or produced in the laboratory. 

Biosafety equipment includes personal protective equipment, biosafety cabinets, and other specially 

designed devices or equipments. Biosafety also includes practices such as Standard Microbiological 

Practices and the practices identified for each biosafety level in Microbiological and Biomedical 

Laboratories.  Such laboratories are classified by biosafety levels based on the infectious agents and toxins 

they can work with and how they protect workers from those infectious agents and toxins. Appropriate 

biosafety levels are always determined by a risk assessment of the experiment and the organism. 

Biosecurity includes all measures taken to protect infectious agents and toxins from loss, theft, or 

misuse.  It refers to all measures that are taken to stop the spread or introduction of harmful organisms to 

human, animal and plant life. The measures taken are a combination of processes and systems that have 

been put in place by bioscience laboratories, customs agents and agricultural managers to prevent the use 

of dangerous pathogens and toxins. The main aim of biosecurity is to protect human health and to increase 

and protect agricultural produce through the prevention, control and management of biological risk 

factors. Biosecurity also aims to protect against acts of bioterrorism and to prevent adverse biosecurity 

events as well as offering advice on appropriate interventions and political and social changes that should 

be adopted by government regulatory agencies. 
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Definition of Common Terms  

 

 

Definition of common terms  

1. Biorisk: The probability or chance that a particular adverse event such as accidental 

infection or unauthorized access, loss, theft, misuse, diversion or intentional release, 

possibly leading to harm, will occur. The risk associated with biological materials 

has a safety and a security component. The concept of biorisks encompasses both 

biosafety and biosecurity 

2. Biosafety: Describes the containment principles, technologies and practices that are 

implemented to prevent the unintentional exposure to biological agents and toxins 

or their accidental release. Biosafety risk refers to the risk of accidental exposure to 

or release of a biological hazard  

3. Biosecurity: Describes protection, control and accountability for valuable 

biological materials within laboratories or production facilities, in order to prevent 

their loss, theft, misuse, diversion or unauthorised access or intentional release. 

Biosecurity risk refers to the risk of intentional removal (theft) of a valuable 

biological material.  

Components of Biorisk Management 

Biorisk Management has three key components: Risk Assessment, Risk Mitigation and Performance / 

Quality Control that forms the AMP model. 

The AMP Model for Biorisk Management 

A risk assessment and management strategy should contain the following components: assessment of 

risks; control of risks though implementation of control measure (available control measures). Monitoring 

of controls to evaluate their effectiveness.  

Assessment  Deals with Hazard identification which is part of Risk assessment 

 Risk identification Hazard/threat identification Likelihood evaluation 

Consequences evaluation 

Mitigation   Deals with  Biorisk Control measures which is part of Risk Management  

 Elimination or Substitution, Engineering Controls, Administrative Control, 

Practices and Procedures, and use of Personal Protective Equipment 

Performance   Deals with processes for Quality Assurance (QA) and Quality Control (QC) 

objectives 

 Control Assurance Improvement 
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Assessment of Risk 

Five primary factors or ‘five P’s’ in each aspect of laboratory work 

A risk assessment and risk management strategy for a biological facility (laboratory) should consider five 

primary factors or ‘five P’s’ in each aspect of laboratory work: 

i. Pathogen – hazardous biological agent 

ii. Procedures –experimental manipulations and safe work practices 

iii. Personnel –training, skills, habits and attitudes 

iv. Protective equipment – protective clothing and safety equipment 

v. Place – laboratory design 

Classification of Biological Agents 

Risk Group 1 

Leads to no or low individual and community risk.  

Refers to a microorganism that is unlikely to cause human disease or animal disease. 

Risk Group 2 

Leads to a moderate individual risk and low community risk. 

Refers to a pathogen that can cause human or animal disease but is unlikely to be a serious hazard to 

laboratory workers, the community, livestock or the environment. However, laboratory exposures may 

cause serious infection, but effective treatment and preventative measures are available and the risk of 

spread of infection is limited. 

Risk Group 3 

Leads to high individual risk and low community risk. 

Refers to a pathogen that usually causes serious human or animal disease but does not ordinarily spread 

from one infected individual to another. Effective treatment and preventive measures are available. 
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Risk Group 4 

Leads to high individual and community risk. 

Refers to a pathogen that usually causes serious human or animal disease and that can be readily 

transmitted from one individual to another, directly or indirectly. Effective treatment and preventive 

measures are not usually available. 

Control of risks though implementation of control measures 

Biosafety Levels 

The risk group classification of infectious agents varies from country to country. 

An agent classified into Risk Group 2 in one country may be classified as Risk Group 3 in another. 

Biosafety Level 1 (BSL1) 

Biosafety Level 1 is suitable for work done with well-characterized agents not known to consistently 

cause disease in healthy adult humans, and is of minimal potential hazard to laboratory personnel and the 

environment. 

Biosafety Level 2 (BSL2) 

Biosafety Level 2 (BSL2) is applicable to work done with agents associated with human disease but is of 

moderate potential hazard to personnel and the environment. It is also applicable to work involving 

materials of human origin (human blood, tissues, body fluids, cell lines etc) from both commercial and 

noncommercial sources. 

Biosafety Level 3 (BSL3) 

Biosafety Level 3 (BSL3) is applicable to work done with indigenous or exotic agents with a potential for 

respiratory transmission and which may cause serious and potentially lethal infection. 

Biosafety Level 4 (BSL4) 

BSL4 is applicable for work with dangerous and exotic agents which pose a high individual risk of 

aerosol-transmitted laboratory infections and life-threatening disease. Agents with close or identical 

antigenic relationship to Biosafety Level 4 agents should also be handled at this level. 
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BSL requirements for working with agents of various risk groups 

Risk 

group 

Biosafety 

Level 

Laboratory type Laboratory Practices Safety Equipment 

1 BSL 1 Basic teaching, 

Research 

General Microbiological 

Techniques 

None; open bench work 

2 BSL 2 Primary health 

services; diagnostic 

services, research 

General Microbiological 

Techniques plus 

protective clothing, 

biohazard sign 

Open bench plus BSC for 

potential aerosol 

3 BSL 3 Special diagnostic 

services, research 

As level 2 plus special 

clothing, controlled 

access, directional 

airflow 

BSC and/or other primary 

devices for all activities 

4 BSL 4 Dangerous 

pathogen 

units 

As level 3 plus airlock 

entry, shower exit, 

special 

waste disposal 

Class III BSC, or positive 

pressure suits in conjunction 

with Class II BSCs, double 

ended 

autoclave(through the 

wall), filtered air 

Monitoring of controls to evaluate their effectiveness (Performance) 

Performance is the way in which someone or something functions. Performance is the result of all the 

efforts of a company or organization. Performance improves boorish management.  

Control: Processes, procedures, structures, and responsibilities to manage biorisk 

Assurance: Systematic process of checking the system through audits and inspections. 

Improvement: Setting and achieving biorisk management goals based on internal and external feedback 

APPLICATION OF Plan-Do-Check-Act (PDCA) Cycle MODEL 

The PDCA is also called plan–do–study–act (PDSA) cycle: This is a Deming cycle/ Shewhart cycle. The 

plan–do–check–act cycle (Figure 1) is a four–step model for carrying out change. Just as a circle has no 

end, the PDCA cycle is repeated again and again for continuous improvement. 
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Plan-Do-Check-Act (PDCA) Cycle 

The “plan, do, check, act” is applied to all 

stages/components of Biorisk Management 

(AMP) model. 

Assessment = Plan, Do, Check, Act  

Mitigation = Plan, Do, Check, Act  

Performance = Plan, Do, Check, Act 

PLAN: 

Set goals based on customer needs 

 

What is the Problem? 

▪ Characterize the problem  

▪ What causes were explored? 

How do you know it is a problem? 

▪ What was the baseline measure? 

▪ What analysis and data indicated which cause(s) were the problem? 

So, what is the Solution? 

▪ Does it cover short and long term resolution? 

▪ Does it consider up and downstream departments? 

What is the plan for successful implementation? 

▪ Does it include a transition from the old to the new way? 

▪ Does it include both cultural and process aspects? 

▪ How will it be porous to input to help it adjust along the way? 

DO: Implement 

How did the implementation proceed? 

▪ What were the bumps and adjustments? 

▪ What mid-course corrections made and why? 

▪ How long did it take to become the new way? 

▪ If it is a pilot, what remains to be changed for rollout?  

CHECK: Analyze what happened 
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What was the Post-Measure? 

▪ During and after implementation, find out what happened. Remember to wait until a steady state is 

achieved. 

▪ Was the actual outcome closer than what planned target?  

▪ Did something not work out as planned? 

▪ What were lessons learned that might help out in the future projects?   

ACT: Make sure improvement is permanent 

What measures and procedures are in place to assure the solution remains effective? 

▪ How will you keep the solution evergreen, or current with the change of reality? 

▪ What is the rollout plan if the project was just a pilot? 
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CHAPTER 4 

Early Detection of Epidemics 

Session Objectives: 

 

At the end of this session you should be able to: 

1. Describe disease occurrence patterns 

2. Describe epidemic pattern of disease occurrence 

3. Define and describe the need for early detection of epidemics 

4. Describe various ways for early detection of epidemics 

Introduction 

Majority of human pandemics, emerging and re-emerging, have occurred through cross-transmission 

between domestic animals, wildlife and human species. The on-going global HIV/AIDS pandemic and 

recent epidemics such as Ebola, Swine Influenza A (H1N1), Avian Influenza (H5N1), and Severe Acute 

Respiratory Syndrome (SARS) demonstrate the vulnerability of humans and potential for future 

unpredictable epidemics. Such epidemics raise concerns for the public health, economic and social 

concerns among us. In this regard, it is clear that, there is a need of establishing ways to detect such 

potential epidemics in their early stages for efficient containment.  

These session notes, present an overview on diseases occurrence patterns, disease epidemic patterns, the 

need for early detection of epidemics, and description of various ways for early detection of epidemics. 

Definitions 

 

 

Outbreak: refers to a disease occurrence in excess of the expected frequency 

Point or Common Source epidemic/epizootic = refers to disease occurrence when all 

individuals involved are exposed to the aetiological agent from a single source 

Propagated Source epidemic/epizootic: refers to disease occurrence when an 

aetiological agent causing the disease can be transmitted from one individual to another 

within the population. 

Disease occurrence patterns 

There are two main patterns through which diseases are said to occur: Spatial and Temporal patterns. 

Spatial patterns of disease occurrence refer to the clustering of disease events with respect to space and 

place. Such patterns can be random patterns, erratic/irregular patterns, or regular patterns. Irrespective of 

the type of the pattern, disease occurrence is affected by population type and density, natural geographical 

features, movement of wildlife, human activities, and natural phenomena. Temporal patterns on the other 
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hand, shows disease clustering or disease occurrence with respect to time and place. There are various 

forms of temporal patterns that can be used to describe some specific occurrence of diseases. Endemic 

pattern refers to disease occurrence at an expected frequency and is present within the population and the 

region all the times. Usually, the disease occurrence is of lesser magnitude and predictable. The best 

example of the disease that assumes endemic pattern in tropics is Malaria in humans and East Coast Fever 

in cattle. Another form of temporal pattern is sporadic pattern of disease occurrence. In sporadic disease 

occurrence, the disease occurs either as a single case or cluster of cases. Usually, the disease is infrequent, 

irregular, and unpredictable. An example of a sporadic pattern of disease occurrence is food poisoning. 

Another example is aflatoxin poisoning. An epidemic pattern is another form of temporal pattern of 

disease occurrence. In epidemics, diseases occur at a greater than expected frequency. Epidemics can 

occur at a relatively very short period like in food poisoning or a fairly longer period like many other 

infectious diseases epidemics. Examples of recent epidemics include the Ebola epidemic that occurred in 

West Africa and lasted for about two years between 2014 and 2016. Pandemic pattern presents another 

form of temporal pattern of disease occurrence. Pandemic pattern refers to a huge epidemic which is 

widely distributed in terms of space (international). Usually, the disease presenting as a pandemic can 

start as an epidemic and later becomes a pandemic. Examples of pandemic diseases in recent history 

include the on-going HIV/AIDS pandemic and the 2009 H1N1 Swine Influenza pandemic. 

Epidemic pattern of disease occurrence 

Various factors determine the nature of the epidemic or an outbreak. Depending on the susceptibility of 

individuals to the aetiological agent, epidemics or outbreaks can either be point/common source or 

propagated source epidemics. Epidemics that occur from a single source exposure are described as being 

Point or Common source epidemics. When the exposure is relatively brief, it is called a point source 

epidemic whereas when the exposure a little bit prolonged, the epidemic is termed common source 

epidemic. A good example of a point source is food poisoning from a festival or feast. When an 

aetiological agent causing the epidemic can be transmitted from one individual to another in the course 

of an epidemic, the epidemic is described as being a Propagated source epidemic. Most of infectious 

diseases epidemics such as the H1N1 influenza epidemic, H5N1 influenza epidemic, and Ebola epidemic 

fall in this category.  

Various factors determine the nature of a propagated epidemic 

 

1. Characteristics of an agent (virulence) 

2. Host susceptibility 

3. Contact rate which is largely determined by population density 

4. Dose of pathogens 
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Most of the most recent large epidemics in recent history follow the propagated nature of the epidemic. 

Such epidemics may occur due to one or more of the following reasons: 

 

1. A recent increase in amount or virulence of the agent so that a large number of 

infected individuals develop the disease 

2. A recent introduction of the agent into a setting where it has not been before and 

so individuals are naïve to the agent 

3. An enhanced mode of transmission so that more susceptible individuals are 

exposed to the aetiological agent  

4. Some changes in the susceptibility of the host response to the agent as a result of 

presence of factors suppressing immunity 

5. Factors that increase host exposure or involve introduction through new portals of 

entry 

Early detection of epidemics 

Infectious disease epidemics are known to be among the most frightening and disruptive natural disasters. 

Their early detection is the most critical step in attempts to effectively control them and therefore stem 

their impacts. Once an epidemic is detected earlier, its impact is likely to be limited through deployment 

of prevention and control measures. Early detection allows a timely response which in turn reduces 

morbidity and mortality. Unfortunately most infectious disease surveillance systems particularly in 

developing countries are passive and rely on practitioners voluntarily reporting to the public health 

systems, and they are often not sufficiently sensitive or timely to be of great value in terms of controlling 

outbreaks. 

In attempts to make early detection of infectious disease epidemics, we need to have the following 

important questions in mind: 

 

1. Which data are useful for early detection? 

2. What are the timeliness requirements for epidemics caused by different 

aetiological agents with different characteristics including pathogenicity and 

virulence? 

3. How to measure timeliness of a detection system for a specific type of outbreak 

4. What the reservoir hosts 
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Early detection of an infectious disease epidemic can only be achieved when there is a sound disease 

surveillance system which is featured by the following attributes: 

 

1. Timely data transmission and analysis to allow information completeness for easy 

analysis and interpretation 

2. High sensitivity and specificity so that correct information is obtained 

3. Flexibility to allow its effective use in different situations 

4. Acceptability to users, and representativeness 

5. Timely reporting and communication between relevant sectors 

Early detection of epidemics through animal morbidity and mortality 

Diseases transmitted between domestic animals, wildlife and people consist of emerging infectious 

diseases in humans and have continued to arise in recent years. Yet, public health and animal disease 

surveillance programs continue to operate independently. It is well known that before such diseases spill 

over to humans or animals they cause morbidity or mortality in their hosts. An example of such a disease 

is rabies which starts from wildlife such as hyenas and foxes and makes them sick or kills them. Another 

example is Anthrax which also starts by killing wildlife. Such situations can form a warning sign of 

impending epidemic in domestic animals and humans. This means that if animal morbidity or mortality 

events can be detected early, it will be an important early detection of epidemics. If affected wildlife can 

be killed or vaccination instituted for dogs, epidemics can be prevented. Therefore animal morbidity and 

mortality reporting programs will improve detection and should be an essential component of early 

warning systems for zoonotic diseases. With the use of widespread low-cost technology, such a program 

could engage both the public and professionals and be easily tested and further incorporated as part of 

surveillance efforts by public health officials. Similar programs can also be instituted for newly emerging 

zoonoses which cause animal morbidity and/or mortality as early warning signs. 

Figure 1 shows how early detection in wildlife can prevent human cases from occurring and facilitate 

control of zoonotic diseases. 

 

 

Figure 1: Early detection of 

pathogens in wildlife 
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Early detection of epidemics through AMR monitoring 

Antimicrobial resistance (AMR) is the ability of microbes to grow in the presence of a chemical (drug) 

that would normally kill them or limit their growth. AMR therefore makes it harder to eliminate infections 

from the body as existing drugs become less effective. AMR can cause epidemics in both humans and 

animals if the disease they are suffering from is already resistant to the antimicrobial agents. It is therefore 

important to monitor AMR in both animals and humans so as to assess trends which can provide early 

warning signs of impending epidemics among humans and epizootics among animals. 

To achieve early detection of epidemics, the following approaches can be deployed: 

 Use of sentinel surveillance systems which involve the use of selected sentinel centres whose role is 

to monitor and report the occurrence of infectious disease epidemics. The centres are selected based 

on manpower, care level, diagnostic capability, communication facilities 

 Efficient information systems which allows fast flow of information back and forth. Among others, 

efficiency of an information system can be achieved by adoption of the following technologies; 

electronic data transfer, mobile phone technology, digital pen technology 

 Use of data routinely collected for other purposes. Such data may contain useful disease information 

which once analysed may help in detecting an outbreak  

Other ways for early detection of epidemics include:- 

 Novel approaches to passive collection of data which include 

 Web based surveillance systems 

 Enable health professionals to identify and disseminate disease outbreak information more 

rapidly 

 Formal data sources - Health ministry reports, WHO reports, laboratory data, clinical data 

 Informal data sources - Blogs, discussion forums, mailing lists, media outlets, social networks, 

Internet articles, eyewitness reports 

 Correlation with aetiological and mortality surveillance data 

 Novel approaches to active data collection 

Important messages regarding infectious diseases epidemics: 

 

 When they occur, infectious disease epidemics, can cause severe impact to 

affected populations and so there is a need to either prevent or control them at 

early stages. 

 For successful control of epidemics, early detection is a key step followed by 

early response with the aim to stem its further spread to other individuals. 

 For early detection of an infectious disease epidemic, a sound disease 

surveillance system needs to be in place.  
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Session Summary 

 

 

In this session, we have described disease occurrence patterns and identified spatial 

and temporal patterns as being the main diseases occurrence patterns. We also 

described the epidemic pattern of disease occurrence in details. Further, we introduced 

the concept of early detection of epidemics and described various approaches that can 

be used to detect epidemics in their early course. Below, we have included few 

references that you can use to strengthen your understanding of the concepts in this 

session. 
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CHAPTER 5 

Food Hygiene Safety and Sanitation 

Session Objectives  

 

 

At the end of this session you should be able to:  

1. Describe the principles of food safety and hygiene 

2. List the common types of hazards as foods contaminants.  

3. Describe food safety programmes 

4. List the measures that ensure food safety 

5. Do surveillance and monitoring for food safety 

6. Describe approaches to implementation of food quality assurance systems  

7. Describe principles and approach to food sanitation and sanitizing agents 

Introduction 

Food is any substance consumed to provide nutritional support for an individual to sustain growth, repair, 

and vital processes and to furnish energy. Food can be of plants or animals sources, and contains 

essential nutrients, such as carbohydrates, proteins, fats, vitamins or minerals together with supplementary 

substances such as condiments. Apart from being the essential requirement for humans, unsafe food is a 

potential source of food-borne illnesses. A good quality food is supposed to be: safe means is free from 

contaminants, wholesome which contains all the essential nutritional ingredients; and sound enough 

which is the food with good eye appeal free from defects or disorders. Food safety is an important 

parameter since biological, chemical and physical hazards are contaminants that make the food unsafe 

and have a potential to cause food-borne diseases, food spoilage and reduced market value. Therefore, it 

is important to abide to principles of food safety and hygiene along the production chain so as to control 

the food contaminants. There are many food safety programmes and measures which if implemented the 

consumers can be assured of safe food and of good quality. 

The food quality assurance systems along the production may include Good Agricultural Practices (GAP), 

Good Manufacturing Practices (GMPs), Good Hygienic Practices (GHPs), and Hazard Analysis and 

Critical Control Point (HACCP) systems. The small scale food producers, vendors and traders in 

developing countries need support in planning and implementing food safety management programmes 

in line with international requirements. Authentification of food quality is important and normally 

achieved through surveillance and monitoring. Where problems are detected, corrective measures need to 

be taken promptly. The food safety group promotes the application of preventive food safety management 

systems by food business operators along the food chain in line with Codex guidelines and 

recommendations. Food sanitation protects food from contamination so as to safeguard the public health 

from problems emanating from eating contaminated food. It involves all the functions and operations that 

must be included in a sanitation program at all stages of food production and distribution. The hygiene of 

the production areas, transportation, processing and storage surfaces have to follow all the principles of 

cleaning and sensitization using different sanitizing agents. 
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Definitions: 

 

 

1. Food is any substance consumed to provide nutritional support for an individual 

to sustain growth, repair, and vital processes and to furnish energy. 

2. Food safety is the assurance that food will not cause harm to the consumer when 

it is prepared and/or eaten according to its intended use. 

3. Quality is 'degree of excellence’; the sum of all the factors which contribute 

directly or indirectly to the safety, effectiveness and acceptability of the product; 

for this case the food 

4. Food hygiene: All conditions and measures necessary to ensure the safety and 

suitability of food at all stages of the food chain 

5. Hazard is something that can cause harm or adverse effects. 

6. Good Manufacturing Practices (GMP): That combination of manufacturing and 

quality control procedures aimed at ensuring that products are consistently 

manufactured to their specifications 

7. Good hygienic practices (GHP): All practices regarding the conditions and 

measures necessary to ensure the safety and suitability of food at all stages of the 

food chain 

8. Food sanitation - protection of food from contamination aimed at ensuring the 

safety of food to the consumer  

9. Sanitation should be a dynamic and ongoing function  

10. Cleaning - the complete removal of food dirty (soil) (unwanted matter) by 

physical or chemical (detergents) means  

11. Sanitization - the reduction of micro-organisms to levels considered safe from a 

public health viewpoint  

12. Sterilization - the complete destruction and removal of all living micro-organisms 

by physical means  

13. Disinfection - the destruction of all vegetative cells of microorganisms on 

inanimate objects by chemical means 

14. Detergent - a cleansing substance which, acting with water, can remove dirt from 

surfaces 

15. Disinfectant - an agent that destroys bacteria (but not necessarily bacterial spores) 

16. Antiseptic - a substance which prevents or arrests the growth of organisms either 

by inhibiting their activity or destroying them 

17. Sanitizer - an agent which reduces to acceptable bacteriological standards the 

number of bacterial contaminants on food contact surface 
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The concept of food safety and hygiene 

Food is any substance consumed to provide nutritional support for an individual to sustain growth, repair, 

and vital processes and to furnish energy. Food can be of plants or animals sources and contains 

essential nutrients, such as carbohydrates, proteins, fats, vitamins or minerals together with supplementary 

substances such as condiments. Food safety is the assurance that food will not cause harm to the consumer 

when it is prepared and/or eaten according to its intended use. Contaminated food is not a safe food. 

Sources of food contaminations:  

a) Primary sources – plant, animal, microorganism, etc 

b) Secondary sources: human handler, the environment, e.g., contaminated vessels, polluted water, flies, 

dust, etc. 

c) Recontamination (post-contamination)   

Food hygiene 

To prevent food-borne illnesses, food hygiene has to be improved. To achieve high level of food hygiene, 

it is important to observe good hygienic practices which are all practices regarding the conditions and 

measures necessary to ensure the safety and suitability of food at all stages of the production chain. The 

good hygienic practices should aim at controlling all possibilities for food contaminations.  Contaminants 

of food are called hazards. A hazard is something that can cause harm or adverse effects. Hazards are 

groped as: 

i. Biological hazards like bacteria, viruses, fungi, helminths, etc which are all infectious agents  

ii. Chemical hazards like sythentic chemical hazards like pesticides, heavy metals, fertilizers, 

antibiotics, etc. The natural chemical hazards which are toxic include mycotoxins, scombrotoxin 

(histamine), ciguatoxin, mushroom toxins, shellfish toxins, paralytic shellfish poisoning (PSP) etc.  

iii. Physical hazards: Any potentially harmful extraneous matter not part of food (foreign objects) e.g. 

bones in fish hard or sharp such as glass, metal fragments, wood, plastics, pieces of bones, cow dung, 

sand/stones, pits, wood, etc 

Food goes through a number of stages from production to consumption, including harvesting, 

processing and manufacturing, transport and distribution, preparation for consumption.  
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Food safety programmes 

In many countries, responsibility for various aspects of the food safety programme is distributed over 

many ministries or authorities.   

A great weakness of many food safety programmes is that food safety does not have a “home”, and 

activities are implemented in an uncoordinated manner, without thorough planning, evaluation and follow 

up.  

Objectives of a food safety programme 

 To prevent food-borne illnesses  

 To mitigate economic costs due to food contaminations 

 Food contaminants (hazards) include: Biological contaminants like microorganisms, chemical 

contaminants like pesticides and physical contaminants like sands  

Food safety programme development 

There are four steps to the development of a food safety programme: 

1. Assessment of the infrastructure and problems. 

2. Preparation of a programme. 

3. Implementation of the programme. 

4. Evaluation of the programme and activities. The activities carried out at this stage are similar to those 

carried out under assessment. However, their objective is to evaluate the programme, changing or 

improving it as appropriate. 
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Ensuring food safety 

To prevent food-borne diseases, two types of measures are necessary: 

1) Regulatory measures 

2) Educational measures 

To plan and implement these measures, information is needed on:  

 Epidemiology of food-borne diseases,  

 Occurrence and level of contaminants in foods (monitoring data),  

 Knowledge, perceptions and practices of the population, existing food safety infrastructure.  

In addition, data are required on the risk of hazards and/or safety of food technologies including use of 

food additives.  

Measures to ensure food safety 

Regulatory measures are targeted at the commercial part of the food chain, i.e. from the point of 

production to processing, transport and distribution.  

Educational measures are particularly important at the stage where food is prepared for consumption, e.g. 

restaurants, street food vendors, or households. 

 

Food safety legislation  

Basic food law: gives the general basic principles 

Regulations: detailed provisions for law enforcers, officers and those who have to comply with the law 

Basic food law 

 Prohibition of sale of contaminated or adulterated food 

 Prohibition of sale of food prepared, stored or distributed in non-hygienic conditions 

 Prohibition of food fraud 

 Establishment of food standards 
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 Registration of food establishments 

 Control of food imports 

 Control of food exports 

 Inspection activities 

 Laboratory evaluations 

 Penalties and sanctions 

Regulations 

 Labeling (date marking) 

 Packaging (date-marking) 

 Advertising 

 Pesticide residues 

 Veterinary drug residues 

 Food additives 

 Fortification of food 

 Food hygiene 

 Contaminants 

 Food standards for: 

o Potable water / ice,  

o Beverages,  

o Milk & milk products,  

o Fats & oils, cereal & bakery products,  

o Fish & fishery products,  

o Meat & meat products,  

o Fruits & vegetables, and their products,  

o Food seasonings & flavourings,  

o Sugar & syrups,  

o Food for special dietary uses 

Effective compliance program 

Mandatory compliance: Inspection and laboratory testing 

Voluntary compliance: Government giving advice to industry 

Educational measures 

 Professional food handlers in restaurants, 

catering establishments and street food 

vendors 

 Domestic food handlers particularly in 

households, mothers of small children and 

school children. 

 Consumers, including travelers 
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Information gathering 

 Surveillance of food-borne diseases 

 Monitoring contaminants 

 Monitoring practices and underlying factors 

 Monitoring infrastructure and monitoring the implementation of the programme 

Surveillance and monitoring 

Surveillance of food-borne diseases including notification of cases, laboratory-confirmed cases outbreaks 

and others 

Monitoring contaminants including chemical contaminants, biological contaminants and naturally 

occurring toxins, for example, biotoxins 

Surveillance and monitoring 

Monitoring practices and underlying factors: 

Practices (does it?), knowledge and perception (knows?), resources (can?), motivation (wants?) 

Monitoring infrastructure 

Human resources (partner), Demographic data, socio-cultural situation 

Safety evaluations of contaminants and food technologies 

Contaminants may be: 

Chemical hazards, biological hazards and physical hazards 

Technologies, e.g. Genetically modified organisms, packaging, etc. 

 

Shared responsibility 

Intersectional collaboration 

 Government 

 Industry (primary as well as processing and 

manufacturing industry) 

 Food handlers and  consumers 

 

Role of government 

 Food legislation and enforcement 

 Advice for industry and trade 

 Education of consumer 

 Information gathering  

 Provision of health-related services 
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Role of industry 

 Compliance with good agricultural and manufacturing practices 

 Quality assurance programme (HACCP) 

 Qualified personnel: trained managers and food handlers 

 Informative labeling and consumer education 

Consumers and food handlers 

 Hygienic handling of food 

 Discriminating and selective 

 Community participation 

 Active consumer groups 

Good hygienic practices 

Good Manufacturing Practices (GMP) 

That combination of manufacturing and quality control procedures aimed at ensuring that products are 

consistently manufactured to their specifications 

Good hygienic practices (GHP): All practices regarding the conditions and measures necessary to ensure 

the safety and suitability of food at all stages of the food chain 

Areas examined under GHP 

(i) Primary production 

Hygienic practices should reduce the likelihood of introducing hazards that may be difficult or impossible 

to control at later stages of the food chain 

Examples:  pesticides, antibiotics, mycotoxins, microorganisms in foods eaten raw or fresh 

(ii) Establishment: 

- Design 

Premises, equipment, surfaces and facilities should be located, designed and constructed to ensure: 

 minimum contamination 

 proper maintenance, cleaning, disinfection 

 protection against pests 

Evaluation of the premises takes into account of location, equipment and facilities like water 

- Establishment: practice 

 “Good housekeeping” applies to the surroundings and the roof of the establishment 

 Pest control starts at the boundaries of the premises 

 Water management deals with incoming and used water  

 Windows are closed or screened  

 Internal surfaces  are smooth and easy to clean 
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 Floors have rounded corners 

 Ceilings and ducts are accessible for cleaning 

 Dry zones are designed to remain dry 

 Drains can be cleaned 

 Cable trays carry cables, not dirt or dust 

 Insectocuters are effective 

 Only potable water is in contact with food  

 Air handling systems deliver the required air quality (and not contaminants) 

 Doors are closed when not used 

(iii) Control of operations 

Control of food hazards through hazard analysis and critical control point (HACCP) 

 Hygiene control:  

o Time  &  temperature 

o Humidity 

o (Cross)  contamination 

o Microbiological  specifications 

 Incoming materials  (incl. packaging materials) Water, air, steam 

 Management,  documentation, recall  procedure 

o Control: practice 

 Separate potentially contaminated materials from uncontaminated one 

 Assure that treatments are effective 

 Assure that cleaning is effective 

 Assure that measurements, tests and recording keeping are reliable and accurate 

 Perform hazard analysis when changes occur 

 Update the HACCP plan with any change 

(iv) Establishment maintenance & sanitation  

Objective: controlling possible sources of food contamination through maintenance and cleaning, pest 

control systems, waste management and monitoring 

Maintenance 

Establishments and equipment should be kept in condition to facilitate sanitation procedures, function as 

intended, particularly at Critical Control Points (CCPs) and preventing contamination of food e.g. metal 

shards, flaking plaster, debris, chemicals, pests, dust. 

Cleaning 

Cleaning procedures involves removing gross debris from surfaces, applying a detergent solution, rinsing 

with water, disinfection where necessary and dry cleaning 
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Pest control 

Good hygienic practices should include prevention of pests from entering the premises, protect food from 

pests, eradicate infestations immediately and regular inspections 

(v) Establishment: personal hygiene 

To prevent food from being contaminated, personnel who come in contact with it must receive clear 

instruction on the following health status, illness and injuries, personal cleanliness and personal behavior. 

?
 

1. Define food safety and describe its importance 

2. Highlight on the milk production chains and point out the potential sources of 

milk contaminations 

3. Give a detailed account on development of a national food safety programme  

4. What are the roles of the government in the shared responsibility of ensuring 

safe food 

5. What are the general basic principles given in the food law and the food 

regulations 

Food sanitation 

Food sanitation - protection of food from contamination aimed at ensuring the safety of food to the 

consumer  

All functions and operations must be included in a sanitation program at all stages of food production and 

distribution 

Sanitation should be a dynamic and ongoing function  

Cleaning - the complete removal of food dirty (soil) (unwanted matter) by physical or chemical 

(detergents) means  

Sanitization - the reduction of micro-organisms to levels considered safe from a public health viewpoint  

Sterilization - the complete destruction and removal of all living micro-organisms by physical means  

Disinfection - the destruction of all vegetative cells of microorganisms on inanimate objects by chemical 

means 

Detergent - a cleansing substance which, acting with water, can remove dirt from surfaces 

Disinfectant - an agent that destroys bacteria (but not necessarily bacterial spores) 

Antiseptic - a substance which prevents or arrests the growth of organisms either by inhibiting their 

activity or destroying them 

Sanitizer - an agent which reduces to acceptable bacteriological standards the number of bacterial 

contaminants on food contact surfaces 
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Basic elements of equipment cleaning and sanitizing 

Cleaning and sanitizing is an important aspect of a sanitation programmme. Detailed standard operating 

procedures (SPOs) must be developed for all food-product contact surfaces (equipment, utensils) and for 

non-product surfaces (overhead structures, shield, walls, ceilings, lighting devices, etc). Cleaning 

frequency must be clearly defined for each process line (i.e. daily, after production runs, or more often, if 

necessary). The type of cleaning required must also be identified.  

Cleaning and sanitizing food-contact surfaces 

Objective - to remove food (nutrients) which bacteria need to grow, and to kill those bacteria which are 

present. The clean, sanitized equipment and surfaces must drain dry and be stored dry so as to prevent 

bacterial growth. The correct order of events for cleaning/sanitizing of food product contact surfaces is: 

Rinse - Clean-Rinse - Sanitize - Air drying 

Nature of food soils (dirty) 

The primary source of soil is from the food product being handled. Minerals from water residue and 

residues from cleaning compounds contribute to films left on surfaces. Microbiological biofilms also 

contribute to the soil buildup on surfaces. Food soils are complex - they contain mixtures of several 

components. No one detergent is capable of removing all types   

Soil (dirty) classification 

Four major classes 

(i) Soluble in water (sugars, some starches, most salts) 

(ii) Soluble in acid (limestone and most mineral deposits)  

(iii) Soluble in alkali (protein, fat emulsions) 

(iv) Soluble in water, alkali, or acid 

This is important to guide on selecting a detergent or cleaning regime 

Acid cleaners dissolve alkaline soils (minerals) and alkaline cleaners dissolve acid soils and food wastes. 

Bio-films require cleaners and sanitizers with strong oxidizing properties. Lubricating greases and oils 

(insoluble in water, alkali, or acid) can be melted with hot water or steam, but often leave a residue. 

Surfactants can be used to emulsify the residue to make it suspendable in water and flushable. Inert soils 

such as sand, clay, or fine metal can be removed by surfactant-based detergents. Carbonized material may 

require organic solvents. Improper use of detergents can make soils "set“which become difficult to 

remove.  

Chemistry of detergents 

Detergents and cleaning compounds are composed of mixtures of ingredients that interact with soils in 

several ways: 

a) Physically active ingredients alter physical characteristics such as solubility or colloidal stability  

b) Chemically active ingredients modify soil components to make them more soluble thus, easier to 

remove 
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c) Some detergents are added with specific enzymes to catalytically react with, and degrade, specific 

food soil components 

Physically Active Ingredients 

The primary ones are the surface active compounds (surfactants). A portion of the structure is hydrophilic 

and a portion is hydrophobic. They function in detergents by promoting the physical cleaning actions 

through: emulsification, penetration, spreading, foaming, and wetting.  

Chemically active ingredients 

Alkaline builders: High alkaline detergents (e.g. NaOH and KOH) normally saponify fats foaming soaps. 

Moderately alkaline detergents include Tri-sodium phosphate (TSP) and Na, K, or NH3 salts of 

phosphates, silicates, or carbonates  

Acid Builders: Organic acids (e.g citric and hydroxyacetic acid)  

Inorganic acids (e.g phosphoric and nitric acid) 

Water conditioners: Used to prevent the build-up of various mineral deposits (water hardness, etc.) by 

forming soluble complexes with Ca & Mg 

Examples are sodium tripolyphosphate, tetra-potassium pyrophosphate, organophosphates, 

polyelectrolytes, sodium gluconate and EDTA 

Oxidizing agents: Example hypochlorite (also a sanitizer) are most often used to clean protein residues 

Enzyme ingredients  

Enzyme-based detergents amended with enzymes like amylases and proteases, and lipases - more recent 

Fillers  

Fillers (such as water, NaCl, Na2SO4) add bulk or mass, or dilute dangerous detergent formulations which 

are difficult to handle 

Miscellaneous Ingredients 

Additional ingredients added may include: corrosion inhibitors, glycol ethers, and butylcellosolve 

(improve oil, grease, and carbon removal) 

Water comprises ~ 95-99% of cleaning and sanitizing solutions 

Water functions to:  

 Carry the detergent or the sanitizer to the surface  

 Carry soils or contamination from the surface 
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The impurities in water can drastically alter the effectiveness of a detergent or a sanitizer.  Thus prior 

treatment may be necessary 

Water used for cleaning and sanitizing must be potable 

Sanitizing 

General types of sanitization include:  

(i) Thermal sanitization: Uses hot water or steam for a specified temperature and contact time 

Hot-water sanitizing through immersion (small parts, knives, etc.), spray (dishwashers), or circulating 

systems is commonly used 

Time required is determined by the temperature of the water and varies with food 

Hot-water sanitization: 

 Slow process 

 Can have high energy costs 

 May be unsafe to employees 

 Contribute to film formations 

 Shortens the life of certain equipment or parts  

(ii) Chemical sanitization: Uses an approved chemical sanitizer at a specified concentration and contact 

time  

The regulatory concerns involved with chemical sanitizers are:  

 Antimicrobial activity or efficacy 

 Safety of residues on food contact surfaces 

 Environmental safety 

Prior to the sanitization process, all surfaces must be clean and thoroughly rinsed to remove any detergent 

residue  

Factors Affecting Sanitizer Effectiveness 

Physical factors 

 Surface characteristics – should be clean and free from cracks 

 Exposure time – the longer the better 

 Concentration – optimal concentration is recommended 

Chemical factors 

 pH 

 Water properties –impurities inhibit some sanitizers  

 Inactivators – some present in detergent residues 
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Types of chemical sanitizers 

The sanitizing agents used in food industry belong to four main groups: 

a) Halogens 

b) Quaternary ammonium compounds 

c) Amphoteric compounds 

d) Acids and alkalis 

Halogens 

Chlorine: is commonly used sanitizer in food industry 

 Commonly chlorine compounds - liquid chlorine, hypochlorites, inorganic chloramines, and organic 

chloramines  

 Recommended usage levels vary depending on the active form of chlorine 

Iodine (iodophors):  Another halogen used as a sanitizer in food industry 

Advantages of chlorine compounds: 

 Broad spectrum germicides  

 Act on microbial membranes to inhibit cellular enzymes activity 

 Have activity at low temperature 

 Relatively cheap 

 Leave minimal residue or film on surfaces 

 Less affected by water hardness when compared to other sanitizers  

Disadvantage to chlorine compound is corrosiveness to many metal surfaces (especially at higher 

temperatures)  

Quaternary ammonium compounds (QACs) 

 Positively charged cations (e.g savlon) 

 Act on the bacterial membrane function  

 Surfactants, hence possess some detergency 

 Less affected by light soil than are other sanitizers  

 Higher activity at alkaline pH  

 Active and stable over a broad temperature range  

 Leave a residual antimicrobial film (advantage or disadvantage) 

 Effective against bacteria, yeasts, mold, and viruses  

 Essentially bacteriostatic mainly vs Gram+ - not reliable disinfectants 

Amphoteric compounds 

 Long chain substituted amino acids or betaines 

 Surface-active 

 Compatible with all other detergents and sanitizers  

 Unaffected by hard water 



40 

  

Acids and alkalis 

 Rarely used in routine cleaning operations 

 Examples - strong mineral acids, caustic alkalis, boric acid, organic benzoic acid 

 Mineral acids and alkalis are corrosive and may be fatal if swallowed 

Cleaning and sanitizing non-product surfaces 

 The management should devise an efficient cleaning programme for a food handling premise and its 

surroundings  

 Cleansing and sanitizing agents used for food product contact surfaces can be used in non-product 

surfaces 

 The principles of efficient cleaning will involve: 

- Good housekeeping, dry cleaning’ and 

- Daily and weekly cleaning 

A good system of dry cleaning will ensure that the final daily operation is rendered more effective. For 

example, in an animal slaughterhouse ‘dry cleaning’ should commence immediately after the operations 

have ceased, and should include the whole premises. Detergent followed by sanitizer application, or a 

combination of both is necessary for actual food processing and handling premises. These should be 

applied under adequate pressures and temperature. Wide variety of processes and surfaces in food 

handling premises demands diverse cleaning operations. 

Cleaning and sanitization procedure involves 

 Removing gross debris from surfaces 

 Applying a detergent solution 

 Rinsing with water 

 Sanitize 

 (Rinse with water if acid sanitizers are used) 

 Dry cleaning (put things in order) 

 

 

?
 

1. What is the importance of food sanitation? 

2. Differentiate cleaning from disinfection 

3. What are the objectives of cleaning and sanitizing food-contact surfaces 

4. describe the four categories of food soil (dirty) 

5. What are the factors that can affect the effectiveness of a sanitizing agent 

6. Differentiate the quaternary ammonium compounds from the amphoteric compounds 
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Session Summary 

 

 

In this session has defined important terms used in Food hygiene, Safety and Sanitation, 

has described the principles of food safety and hygiene and also listed the common 

types of hazards as foods contaminants. The session also highlighted on food safety 

programmes and the necessary measures that ensures food safety. The session has given 

a snapshot notes on the importance of doing surveillance and monitoring for food safety 

and described the approaches to implementation of food quality assurance systems. The 

session ended by describing the principles and approach to food sanitation. It also 

classified the different types of sanitizing agents 
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CHAPTER 6 

Notifiable Communicable Diseases 

Session Objectives 

 

 

At the end of this session, the learner should be able to; 

1. Demonstrate the understanding of the importance of notification of diseases 

2. Demonstrate the knowledge about criteria for listing notifiable human/animal 

diseases 

3. Enumerate examples of notifiable diseases  

4. Describe pathways of notifying diseases 

Introduction 

Most notifiable communicable diseases result from exposure to zoonotic pathogens, that is, those 

transmitted naturally between animals and humans. Emergence of diseases is closely linked to geographic 

“hot spots” which are areas with intensive animal-human interactions amplified by environmental 

changes. Zoonotic disease emergence often occurs in stages, with an initial series of spill over events, 

followed by repeated small outbreaks in people, and then pathogen adaptation for human-to-human 

transmission. Each stage might have a different driver, and therefore a different control measure. 

The concept of “One Health” takes into account the relationship among human health, animal health and 

the environment. It underscores the fact that people, animals, and the environment are closely connected 

to each other; and that movement of diseases from animals to humans can be influenced by changes in 

the environment they share. The origins of newly emergent diseases have been found to strongly correlate 

with specific geographic areas, animal hosts, microbial agents and “high risk” human population. 

These notes define key concepts used in notification of diseases including notifiable diseases and 

reportable diseases. The notes also describe the importance of notification of diseases and provide 

explanation on various criteria used in selecting notifiable diseases as well as pathways used in disease 

notification. 

Definitions  

 

A notifiable disease is any disease (human or animal) that is required by law to be 

reported to government authorities.  

Disease notification is a process of reporting the occurrence of disease or other 

health-related conditions to appropriate and designated authorities. 

Reportable diseases: These are specific diseases considered to be of great public 

health importance and mandated by government laws and regulations to be reported 

by healthcare providers and laboratories to the local health officer. 
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Notification of diseases 

Notification of diseases requires an understanding of the epidemiology of the disease, reliable data on its 

distribution and immediate reporting to local health authority once detected/suspected which should be 

within 24 hours. Reporting is the first alert for the prevention and control of the disease. All 

public/health/animal care workers should be aware of diseases needing reporting as well as how and why 

they are to be reported.  

Many governments have enacted regulations for reporting of both human and animal (generally livestock) 

diseases. Rapid notification of infectious diseases is essential for prompt public health action and for 

monitoring of these diseases. In the case of livestock diseases, there may also be the legal requirement to 

destroy the infected livestock upon notification.  

Notification provides necessary and timely information to justify the application of appropriate 

investigations/control measures. Administrative practices on disease reporting vary from one country or 

region to another. However, uniformity in reporting allows comparison of data from different time 

periods, regions, and nations. 

 

Many governments have enacted regulations for reporting of both human and livestock 

diseases.  

Importance of disease notification 

The importance of notification in disease control is to prevent its spread. It is therefore important that all 

responsible individuals notify cases and deaths due to a notifiable disease. Notification also helps to 

monitor development of community outbreaks or the success of immunization programs; and to allow for 

prompt identification of source of infection, such as outbreaks in wild animals (e.g. rift valley fever and 

rabies). For example, notification of a suspected case of meningococcal disease will allow rapid tracing 

of close contacts for administration of post exposure chemoprophylaxis to prevent secondary cases. Any 

health care worker who suspects and diagnoses a case or death from a notifiable condition has the legal 

responsibility to notify such a case or death immediately to the relevant local authority. This includes 

health workers in both the public and private health sectors. The same principle applies to workers in 

animal health care. 

Responsible officers should complete a notification form immediately on diagnosis of a suspected 

notifiable disease. They should not wait for laboratory confirmation of a suspected infection or 

contamination before notification. The notification system is based on clinical notifications and therefore 

all suspected cases of a notifiable condition must be immediately notified. This ensures a rapid response 

to a clinical case and avoids the delays in waiting for laboratory results. Appropriate laboratory tests 

should be performed but you do not have to wait for results to notify.  
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Examples of diseases requiring notification  

The most salient modern example of an emerging infectious disease is HIV/AIDS, which likely emerged 

a century ago after multiple independent events in which the virus jumped from one primate host to 

another (chimpanzees to humans) and subsequently spread readily within the human population. Others 

include Severe Acute Respiratory Syndrome (SARS) which originated from bats and spread into humans; 

H1N1 (2009) influenza originated from pigs; H5N1 influenza emerged from wild birds to cause epizootics 

that amplified virus transmission in domestic poultry, precipitating dead-end viral transmission to poultry-

exposed humans. Others include Ebola, Zika, Chikungunya, Rift Valley Fever (RVF), Lassa fever etc. 

Among examples of re-emerging diseases are Dengue fever, Ebola and West Nile viruses that have been 

spread by geographic movement of humans in association with the mosquito vectors for the diseases; 

Once a zoonotic disease has emerged, its spread in the human population is likely to be facilitated by 

population movements. Migration is likely to spread diseases that have a long period of latency or duration 

of infectiousness, whereas short-term mobility for periods of days or weeks, typical of “travel” patterns, 

may rapidly spread diseases with short resolution periods. The latter is illustrated by the spread of SARS 

from Hong Kong to Toronto within weeks in 2003, and the spread of the influenza A (H1N1) virus from 

Mexico to New York in April 2009. It is always difficult to put an exact price tag on these events, however 

what is clear is that the longer an event goes unreported, the more lives are lost and the greater the 

economic impact through trade and travel restrictions and destruction of livestock and products. 

Reasons for making diseases notifiable  

1. International Trade: Most of internationally notifiable diseases are zoonotic. Once a notifiable disease 

is identified and declared, many countries will refuse to accept animals or animal products until the 

situation is resolved.  Many export health certificates require confirmation of freedom from notifiable 

diseases whereas transparency and openness when reporting notifiable diseases ensure mutual trust 

between trading partners. 

2. Public Health:  Clearly, it is essential to control any disease with significant public health risk. 

Therefore, close working with the relevant public health authority is vital and health education and 

provision of information is very important when dealing with zoonotic notifiable disease. 

3. Animal welfare: Some notifiable diseases cause welfare problems; for example, foot and mouth 

disease can cause severe pain, and rabies mostly causes extreme confusion and discomfort. We 

should also never overlook the fact that having notifiable disease confirmed in a group of animals 

can cause human welfare problems too. 

4. Wider society: Restrictions on farms will limit other businesses, such as tourism, contractors and vet 

practices. In some cases, disease outbreaks can generate overreactions to animal products; for 

example, reduced purchase of meat due to fears about vaccine residues or contamination of meat. 

The national reputation can also suffer. 

5. Other considerations: The cost of applying the legal requirements to disease control must be 

reasonable. The other aspect to think about is the availability of solutions: if there is no single, 

effective solution, then making a disease notifiable is not really viable 



45 

 

Immediate notification for OIE listed animal diseases is required in all first occurrence/re-occurrence in 

a country; if the disease has occurred in a new host species; if the disease has occurred with a new 

pathogen strain or in a new disease manifestation; or if the disease has a newly recognized zoonotic 

potential. Immediate notification is also necessary for diseases not listed by the OIE, if there is a case of 

an emerging disease or pathogenic agent whose findings are of epidemiological significance to other 

countries. 

 

Do not go further before you answer this question: 

Using a case study of any country of your choice describe the key channels of 

reporting notifiable diseases  

Levels of Disease notification 

Reporting at National Level 

Reporting of a notifiable disease begins with collecting basic data in the local community where the 

disease has occurred. This is followed by reporting at the district level, and further up to the regional level 

and then to the national level (Ministry of Health), within 24 hours after the diagnosis/suspecting. The 

Ministry of Health has the obligation of reporting certain diseases to the World Health Organization 

(WHO). 

For Tanzania, information flow follows the referral channels. From the peripheral health care provider 

who has the first hand information of the disease occurrence Medical Officer District Medical 

Officer Regional Medical Officer  Chief Medical Officer (CMO at the Ministry level). The CMO 

will issue directions for appropriate measures of preventing spread and management of the outbreak, 

including notifying WHO if appropriate (mandatory for SARS, smallpox, poliomyelitis due to wild polio 

strain and human influenza caused by a new subtype). WHO will coordinate the provision of international 

technical assistance at the request of States Parties, in support of activities such as investigating, 

controlling or containing public health risks and emergencies. 

Common SADC notification diseases 

• Anthrax, brucellosis, cholera, leprosy, congenital syphilis, haemorrhagic fevers, measles, acute flaccid 

paralysis, meningococcal meningitis, plague, rabies, typhus etc. 

?
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Levels of notification (Tanzania National IDRS Guidelines) 

Global notification of human diseases 

The successful control of a disease, and a possible epidemic, depends on rapid access to complete 

information on the disease situation. To ensure a timely response, diseases must be immediately notified 

in a transparent manner. For the WHO listed globally notifiable diseases, a set of new rules dealing with 

the quick reporting of infectious diseases–the International Health Regulations–was adopted by Members 

of WHO in 2005. The article explains systems of notification, which make information accessible to the 

public and allow decision-makers to better manage the risks related to the diseases concerned. Tanzania, 

like all WHO member states is required to notify WHO of a potential PHEIC based on public health 

criteria i.e. seriousness, unexpectedness, and international travel and trade implications as discussed in 

details in the next session on IHR 2005.  

Global notification system for animal diseases under OIE 

In notifying listed animal diseases, the World Organization for Animal Health (OIE) was established in 

1924. OIE is a WHO equivalent organization and the circumstances of the establishment of this office 

highlight the importance of timeliness and transparency in sharing information on the international animal 

disease situation. The collection and dissemination of facts and documents about the spread and control 

of diseases is the main activity that OIE Member Countries have identified as key for the Organization. 
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OIE is obliged to send immediate reports to governments on emerging diseases and other significant 

epidemiological events. Additionally, it has the obligation to publish periodic reports on the global animal 

disease situation and to disseminate them to all member countries. 

Members must report the occurrence of animal diseases listed by the OIE, the emergence of new diseases 

and significant epidemiological events within 24 hours of the event. The World Animal Health 

Information System (WAHIS) allows all Members to transmit information electronically to an OIE 

Headquarters’ server. The OIE has taken steps in recent years to improve disease notification of both 

domestic and wild animal diseases through increased surveillance and through information collected from 

members. 

Failure to disclose facts on the incidence of diseases by the OIE members –for whatever reasons - would 

constitute a violation of its Organic Statutes. Experts regularly revise the list of notifiable diseases and 

updates are approved at the annual general session of the World Assembly of Delegates after formal 

adoption by the governments. The current list of notifiable diseases includes 116 terrestrial (land) and 

aquatic (water) animal diseases. Members are also obliged to inform the OIE about the measures used for 

disease control. The reporting of notifiable diseases is particularly important in relation to international 

frontiers, as it enables countries to implement border control measures to prevent the entry of diseases via 

imports from other countries.  

 

Attempt all questions in your study groups after reading all relevant topics 

 Describe why it is important to provide timely notification of diseases to the 

relevant organs? 

 Critically discuss the argument that there is a long channel (referral system) of 

flow of information for notification of diseases 

 Discuss the need for collaboration between WHO and OIE in the global efforts 

regarding notification of diseases   

Session Summary 

 

In this lecture we covered a number of issues including the following: the 

importance of disease notification, which is mainly aiming at preventing the spread; 

Examples of diseases requiring notification such as Severe Acute Respiratory 

Syndrome (SARS); H1N1 (2009) influenza originated from pigs; H5N1 influenza 

emerged from wild birds; Ebola, Zika, Chikungunya, Rift Valley Fever (RVF), 

Lassa fever etc. We have also learnt the major reasons for notifiable diseases 

including controlling for any disease with significant public health risk. In addition, 

we have covered the way information about notification of diseases flow from the 

community level to the national level. Finally we have described the global 

notification systems of human and animal diseases through WHO and OIE 

respectively. 
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CHAPTER 7 

Disaster Preparedness and response 

Session Objectives 

 

At the end of the session students will be able to: 

1. Explain key concepts and terminologies related to disaster preparedness and 

response (DPR) or disaster risk management (DRM)  

2. List and describe the types of disasters by their nature of occurrence and onset 

3. Describe effects of different types of disasters in relation to risk assessment and 

mitigation  

4. Illustrate and describe the different phases of the DRM cycle 

5. Explain the cross cutting nature of DRM and illustrate how to support 

communities or institutions to mainstream DRP and DRM 

6. Describe disaster risk as a function of hazards, vulnerability and capacity   

Introduction 

The definition adopted by the World Health Organization (WHO) terms a disaster as “a serious disruption 

of the functioning of a community or a society causing widespread human, material, economic or 

environmental losses which exceed the ability of the affected community or society to cope using its own 

resources (WHO 1998). Disaster is a serious disruption of the functioning of a community or a society 

causing widespread human, material, economic or environmental losses which exceed the ability of the 

affected community or society to cope using its own resources while Risk is the likelihood of a detrimental 

outcome as a result of a particular hazard, and vulnerability is the relative lack of capacity of a person or 

community to anticipate, cope with, resist and recover from the impact of a hazard, hence disaster risk is 

the function of hazard and vulnerability; i.e. Disaster Risk = Hazard + Vulnerability - Capacity. 

Definitions 

 

A natural disaster is a major adverse event resulting from natural processes of the 

Earth; examples include floods, volcanic eruptions, earthquakes, tsunamis, and other 

geologic processes. A natural disaster can cause loss of life or property damage, and 

typically leaves some economic damage in its wake, the severity of which depends 

on the affected population's resilience, or ability to recover. Disasters often follow 

natural hazards. A disaster's severity depends on how much impact a hazard has on 

society and the environment.  
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An adverse event will not rise to the level of a disaster if it occurs in an area without vulnerable population. 

In a vulnerable area, however, such as San Francisco, an earthquake can have disastrous consequences 

and leave lasting damage, requiring years to repair. 

In 2012, there were 905 natural catastrophes worldwide, 93% of which were weather-related disasters. 

Overall costs were US$170 billion and insured losses $70 billion. In 2012 nearly 45% of disasters were 

meteorological (storms), 36% were hydrological (floods), 12% were climatological (heat waves, cold 

waves, droughts, wildfires) and 7% were geophysical events (earthquakes and volcanic eruptions). 

Between 1980 and 2011 geophysical events accounted for 14% of all natural catastrophes. 

The scale of the impact in turn depends on the choices we make for our lives and for our environment. 

These choices relate to how we grow our food, where and how we build our homes, what kind of 

government we have, how our financial system works and even what we teach in schools. Each decision 

and action makes us more vulnerable to disasters - or more resilient/resistant to them. 

The world is witnessing a rapidly increasing impact of disasters caused by the combination of natural 

hazards and vulnerability, which constantly threatens people’s lives and livelihoods. These disasters also 

derail socioeconomic progress, and put millions of people into dire poverty or make the poor even poorer. 

The need to systematically reduce the increased impact is steadily gaining recognition and commitment 

among public and private decision makers. 

The impact of disasters since the earth summit (1992-2012), shows that 4.4 billion people have been 

affected which is approximately 64% of the world’s population, 1.3 million people have been killed and 

this has led economic losses of $ 2 trillion (UNISDR, 2012). 

?
 

Outline different disasters hazards in your district 

Rank top ten disaster risks considering vulnerabilities and capacity available? 

An earthquake is the result of a sudden release of energy in the Earth's crust that creates seismic waves. 

At the Earth's surface, earthquakes manifest themselves by vibrations, shaking and sometimes 

displacement of the ground. The vibrations may vary in magnitude. Earthquakes are caused mostly by 

slippage within geological faults, but also by other events such as volcanic activity, landslides, mine 

blasts, and nuclear tests. The underground point of origin of the earthquake is called the focus. The point 

directly above the focus on the surface is called the epicenter. The size of an earthquake is measured by 

the Richter scale from 0-10 (10 being the most serious ever know). Earthquakes by themselves rarely kill 

people or wildlife. It is usually the secondary events that they trigger, such as collapse of buildings, 

resulting fires, tsunamis (seismic sea waves) and volcanoes that are actually the human disaster. Many of 

these could possibly be avoided by better construction, safety systems, early warning and planning. Some 

of the most significant earthquakes in recent times include: 



51 

 

 The 2004 Indian Ocean earthquake, the third largest earthquake recorded in history, registering a 

moment magnitude of 9.1-9.3 by Richter scale. The huge tsunamis triggered by this earthquake killed 

at least 229,000 people. 

 The 2011 Tōhoku earthquake and tsunami registered a moment magnitude of 9.0. The earthquake 

and tsunami killed 15,889 and injured 6,152 of whom 2,609 were still missing as of 2014. 

 The 8.8 magnitude February 27, 2010 Chile earthquake and tsunami cost 525 lives. 

 The 7.9 magnitude May 12, 2008 Sichuan earthquake in Sichuan Province, China. Death toll at over 

61,150 as of May 27, 2008. 

 The 7.7 magnitude 2006 Pangandaran earthquake and tsunami. 

 The 6.9 magnitude 2005 Azad Jammu & Kashmir and KPK province Earthquake, which killed or 

injured above 75,000 people in Pakistan. 

?
 

Outline examples of natural disaster in your locality/region. 

List down the examples falling under man-made and hybrid disasters 

Volcanic eruptions 

Artist's impression of the volcanic eruptions that 

formed the Deccan Traps in India 

Volcanoes can cause widespread destruction and 

consequent disaster in several ways. The effects 

include, first, the volcanic eruption itself that may 

cause harm following the explosion of the 

volcano or the fall of rocks. Second, lava may be 

produced during the eruption of a volcano. As it 

leaves the volcano, the lava destroys many 

buildings and plants it encounters. Third, volcanic 

ash generally meaning the cooled ash - may form 

a cloud, and settle thickly in nearby locations. When mixed with water this forms a concrete-like material. 

In sufficient quantity ash may cause roofs to collapse under its weight but even small quantities will harm 

humans if inhaled. Since the ash has the consistency of ground glass it causes abrasion damage to moving 

parts such as engines. The main killer of humans in the immediate surroundings of a volcanic eruption is 

the pyroclastic flows, which consist of a cloud of hot volcanic ash which builds up in the air above the 

volcano and rushes down the slopes when the eruption no longer supports the lifting of the gases. It is 

believed that Pompeii in Italy was destroyed by a pyroclastic flow. A lahar is a volcanic mudflow or 

landslide. The 1953 Tangiwai disaster was caused by a lahar, as was the 1985 Armero tragedy in which 

the town of Armero was buried and an estimated 23,000 people were killed. 

  

http://en.wikipedia.org/wiki/File:Deccan_Traps_volcano.jpg
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Hydrological disasters 

It is a violent, sudden and destructive change either in quality of earth's water or in distribution or 

movement of water on land below the surface or in the atmosphere. 

Definitions 

 

A flood is an overflow of an expanse of water that submerges land. The EU floods 

directive defines a flood as a temporary covering by water of land not normally 

covered by water. In the sense of "flowing water", the word may also be applied to 

the inflow of the tide. Flooding may result from the volume of water within a body 

of water, such as a river or lake, which overflows or breaks levees, with the result 

that some of the water escapes its usual boundaries. 

A limnic eruption occurs when a gas, usually CO2, suddenly erupts from deep lake 

water, posing the threat of suffocating wildlife, livestock and humans. Such an 

eruption may also cause tsunamis in the lake as the rising gas displaces water 

Blizzards are severe winter storms characterized by heavy snow and strong winds. 

When high winds stir up snow that has already fallen, it is known as a ground 

blizzard 

Cyclone, tropical cyclone, hurricane, and typhoon are different names for the same 

phenomenon a cyclonic storm system that forms over the oceans 

Drought is unusual dryness of soil, resulting in crop failure and shortage of water 

for other uses, caused by significantly lower rainfall than average over a prolonged 

period. 

Hailstorms are falls of rain drops that arrive as ice, rather than melting before they 

hit the ground. 

Floods 

A flood is an overflow of an expanse of water that submerges land. The EU Floods directive defines a 

flood as a temporary covering by water of land not normally covered by water. In the sense of "flowing 

water", the word may also be applied to the inflow of the tide. Flooding may result from the volume of 

water within a body of water, such as a river or lake, which overflows or breaks levees, with the result 

that some of the water escapes its usual boundaries. While the size of a lake or other body of water will 

vary with seasonal changes in precipitation and snow melt, it is not a significant flood unless the water 

covers land used by man like a village, city or other inhabited area, roads, expanses of farmland, etc. 

Some of the most notable floods include: 

 The Huang He (Yellow River) in China floods particularly often. The Great Flood of 1931 caused 

between 800,000 and 4,000,000 deaths. 

 The North Sea flood of 1953 which killed 2,251 people in the Netherlands and eastern England 

http://en.wikipedia.org/wiki/Limnic_eruption
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 The 2000 Mozambique flood covered much of the country for three weeks, resulting in thousands of 

deaths, and leaving the country devastated for years afterward. 

 The 2010 Pakistan floods directly affected about 20 million people, mostly by displacement, 

destruction of crops, infrastructure, property and livelihood, with a death toll of close to 2,000. 

 Tropical cyclones can result in extensive flooding and storm surge, as happened with Bhola Cyclone, 

which struck East Pakistan (now Bangladesh) in 1970, Typhoon Nina, which struck China in 1975, 

Hurricane Katrina, which struck New Orleans, Louisiana in 2005, and Cyclone Yasi, which struck 

Australia in 2011. 

Limnic eruptions 

A limnic eruption occurs when a gas, usually CO2, suddenly erupts from deep lake water, posing the threat 

of suffocating wildlife, livestock and humans. Such an eruption may also cause tsunamis in the lake as 

the rising gas displaces water. Scientists believe landslides, volcanic activity, or explosions can trigger 

such an eruption. To date, only two limnic eruptions have been observed and recorded: 

 In 1984, in Cameroon, a limnic eruption in Lake Monoun caused the deaths of 37 nearby residents. 

 At nearby Lake Nyos in 1986 a much larger eruption killed between 1,700 and 1,800 people by 

asphyxiation. 

Tsunami 

Tsunamis can be caused by undersea earthquakes as the one caused by the 2004 Indian Ocean Earthquake, 

or by landslides such as the one which occurred at Lituya Bay, Alaska. 

 The 2004 Indian Ocean Earthquake created the Boxing Day Tsunami. 

 On March 11, 2011, a tsunami occurred near Fukushima, Japan and spread through the Pacific. 

 

Meteorological disasters 

Blizzards 

Blizzards are severe winter storms characterized by heavy snow and strong winds. When high winds stir 

up snow that has already fallen, it is known as a ground blizzard. Blizzards can impact local economic 

activities, especially in regions where snowfall is rare. 

 

Significant blizzards include: 

 The Great Blizzard of 1888 in the United States in which many tons of wheat crops were destroyed. 

 The 2008 Afghanistan blizzard 

 The 1972 Iran blizzard resulted in approximately 4,000 deaths and lasted for 5 to 7 days. 
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Cyclonic storms/ Tropical Cyclones 

Cyclone, tropical cyclone, hurricane, and typhoon are 

different names for the same phenomenon a cyclonic 

storm system that forms over the oceans. The deadliest 

hurricane ever was the 1970 Bhola cyclone; the deadliest 

Atlantic hurricane was the Great Hurricane of 1780 which 

devastated Martinique, St. Eustatius and Barbados. 

Another notable hurricane is Hurricane Katrina which 

devastated the Gulf Coast of the United States in 2005. 

 

 

Extra-tropical Cyclones 

Extra-tropical cyclones, sometimes called mid-latitude cyclones, are a group of cyclones defined as 

synoptic scale low pressure weather systems that occur in the middle latitudes of the Earth (outside the 

tropics) not having tropical characteristics. The most intense extra-tropical cyclones cause widespread 

disruption and damage to society, such as the storm surge of the North Sea flood of 1953 which killed 

2251 people in the Netherlands and eastern England, the Great Storm of 1987 which devastated southern 

England and France and the Columbus Day Storm of 1962 which struck the Pacific Northwest. 

Droughts 

Affected areas in the western Sahel belt during the 2012 

drought. Drought is unusual dryness of soil, resulting in 

crop failure and shortage of water for other uses, caused by 

significantly lower rainfall than average over a prolonged 

period. Hot dry winds, high temperatures and consequent 

evaporation of moisture from the ground can contribute to 

conditions of drought. 

Well-known historical droughts are many but most important ones include: 

 1900 India killing between 250,000 to 3.25 million. 

 1921–22 Soviet Union in which over 5 million perished from starvation due to drought 

 1928–30 Northwest China resulting in over 3 million deaths by famine. 

 The 1997–2009 Millenium Drought in Australian led to a water supply crisis across much of the 

country. 

 12-year drought that was devastating southwest Western Australia, southeast South Australia, 

Victoria and northern Tasmania was "very severe and without historical precedent". 

http://en.wikipedia.org/wiki/File:Hurricane_Katrina_August_28_2005_NASA.jpg
http://en.wikipedia.org/wiki/File:Sahel_Map-Africa_rough.png


55 

 

 In 2011, the State of Texas lived under a drought emergency declaration for the entire calendar year. 

The drought caused the Bastrop fires. 

Hailstorms 

A large hailstone, about 6 cm (2.4 in) in diameter 

Hailstorms are falls of rain drops that arrive as ice, rather 

than melting before they hit the ground. A particularly 

damaging hailstorm hit Munich, Germany, on July 12, 

1984, causing about 2 billion dollars in insurance claims. 

 

 

Heat waves 

A heat wave is a period of unusually and excessively hot weather. The worst heat wave in recent history 

was the European Heat Wave of 2003. A summer heat wave in Victoria, Australia, created conditions 

which fuelled the massive bushfires in 2009. Melbourne experienced three days in a row of temperatures 

exceeding 40°C (104°F) with some regional areas sweltering through much higher temperatures. The 

bushfires, collectively known as "Black Saturday", were partly the act of arsonists. 

Heat waves can occur in the ocean as well as on land with significant effects (often on a large scale) e.g. 

coral bleaching. 

Tornadoes 

A tornado is a violent, dangerous, rotating column of air 

that is in contact with both the surface of the earth and a 

cumulonimbus cloud or, in rare cases, the base of a 

cumulus cloud. It is also referred to as a twister or a 

cyclone, although the word cyclone is used in meteorology 

in a wider sense, to refer to any closed low pressure 

circulation. Tornadoes come in many shapes and sizes, but 

are typically in the form of a visible condensation funnel, 

whose narrow end touches the earth and is often encircled 

by a cloud of debris and dust. Most tornadoes have wind 

speeds less than 177 kilometers per hour, are 

approximately 80 meters across, and travel several 

kilometers before dissipating. The most extreme tornadoes can attain wind speeds of more than 480 km/h), 

stretch more than 3 km across, and stay on the ground for more than 100 km. 

 

 

http://en.wikipedia.org/wiki/File:Granizo.jpg
http://en.wikipedia.org/wiki/File:Cumulonimbus_NOAA_gov.jpg
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Well-known historical tornadoes include: 

 The Tri-State Tornado of 1925, which killed over 600 people in the United States; 

 The Daulatpur-Saturia Tornado of 1989, which killed roughly 1,300 people in Bangladesh. 

?
 

Outline public health consequences of disasters. 

List down disasters that are considered man made. 

Communication during disasters  

Communication is very important in managing both natural and human made disasters. Effective 

communication should ensure dissemination of timely, accurate and understandable warning to 

populations at risk and political authorities. In the chaos that follows a disaster, rumors and confusion 

may run rampant. Disaster victims need clear, timely, consistent and accurate effective and accurate 

communication can save lives and property, as well as help ensure public trust and credibility. During 

disasters, information is as much a necessity as water, food and medicine. Information and communication 

technologies are thus among the lifelines. The right kind of information communicated and used at the 

right time can save lives, livelihoods and resource. 

 

The following are some of the importance of communication strategies during 

disasters: 

 To link scientists, disaster mitigation officials, and the public. 

  To educate the public about disaster preparedness.  

  To track approaching hazards. 

  To alert authorities.  

 To warn the people most likely to be affected. 

 To collect information, supplies, and other resources. 

 To coordinate rescue and relief activities. 

 To account for missing people. 

 To motivate public, political, and institutional responses 

Hyogo framework for Action (HFA) 

The goal of HFA was to substantially reduce disaster losses by 2015 by building the resilience of nations 

and communities to disasters. This means reducing loss of lives and social, economic, and environmental 

assets when hazards strike. 

The HFA outlines five priorities for action, and offers guiding principles and practical means for achieving 

disaster resilience: 
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1. To ensure that disaster risk reduction is a national and a local priority with a strong 

institutional basis for implementation: Countries that develop policy, legislative and 

institutional frameworks for disaster risk reduction and that are able to develop and track 

progress through specific and measurable indicators have greater capacity to manage risks and 

to achieve widespread consensus for, engagement in and compliance with disaster risk reduction 

measures across all sectors of society 

2. To identify, assess and monitor disaster risks and enhance early warning: the starting point for 

reducing disaster risk and for promoting a culture of disaster resilience lies in the knowledge of 

the hazards and the physical, social, economic and environmental vulnerabilities to disasters that 

most societies face, and of the ways in which hazards and vulnerabilities are changing in the 

short and long term, followed by action taken on the basis of that knowledge 

3. To use knowledge, innovation and education to build a culture of safety and resilience at all 

levels: Disasters can be substantially reduced if people are well informed and motivated towards 

a culture of disaster prevention and resilience, which in turn requires the collection, compilation 

and dissemination of relevant knowledge and information on hazards, vulnerabilities and 

capacities 

4. To reduce the underlying risk factors:  Disaster risks related to changing social, economic, 

environmental conditions and land use, and the impact of hazards associated with geological 

events, weather, water, climate variability and climate change, are addressed in sector 

development planning and programmes as well as in post-disaster situations 

5. To strengthen disaster preparedness for effective response at all levels: At times of disaster, 

impacts and losses can be substantially reduced if authorities, individuals and communities in 

hazard-prone areas are well prepared and ready to act and are equipped with the knowledge and 

capacities for effective disaster management. 

Achievement on implementation of HFA in Tanzania 

The new development plan and budget under the National Strategy for Growth and Reduction of Poverty 

(NSGRP) cover disaster risk reduction activities. The Disaster Management Department of the Prime 

Minister’s Office and other stakeholders have developed guidelines on how to mainstream disaster risk 

reduction activities in regional and district development plans. The government has established a National 

strategy and Legislation in Disaster Risk Reduction which ensures the public has the knowledge and skills 

needed for disaster management, hazards/ disasters assessed and plans to prevent and mitigate them 

developed as well as create conducive working environment.  

Disaster Preparedness and Response 

Disaster preparedness refers to measures taken to prepare for and reduce the effects of disasters. That 

is, to predict and where possible prevent them, mitigate their impact on vulnerable populations, and 

respond to and effectively cope with their consequences. 

Disaster preparedness is best viewed from a broad perspective and is more appropriately conceived of as 

a goal, rather than as a specialized programme or stage that immediately precedes disaster response. 
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Disaster preparedness is a continuous and integrated process resulting from a wide range of activities and 

resources rather than from a distinct sectoral activity by itself. It requires the contributions of many 

different areas ranging from training and logistics, to health care to institutional development. Viewed 

from this broad perspective, disaster preparedness encompasses the following objectives: 

1. Increasing the efficiency, effectiveness and impact of disaster emergency response mechanisms at 

the community, national and Federation level. This includes: 

a) the development and regular testing of warning systems (linked to forecasting systems) and 

plans for evacuation or other measures to be taken during a disaster alert period to minimize 

potential loss of life and physical damage 

b) the education and training of officials and the population at risk 

c) the training of first-aid and emergency response teams 

d) the establishment of emergency response policies, standards, organizational arrangements and 

operational plans to be followed after a disaster 

2. Strengthening community-based disaster preparedness through National Society programmes for 

the community or through direct support of the community's own activity. This could include 

educating, preparing and supporting local populations and communities in their everyday efforts 

to reduce risks and prepare their own local response mechanisms to address disaster emergency 

situations. 

3. Developing activities that are useful for both addressing everyday risks that communities face and 

for responding to disaster situations—for example, health, first aid or social welfare programmes 

that have components useful for disaster reduction and response. 

Disaster Preparedness and Response are components of Disaster Management.  “The range of activities 

designed to maintain control over disaster and emergency situations and to provide a framework for 

helping at risk persons avoid or recover from the impact of a disaster”   

Disaster Preparedness Framework 

A comprehensive disaster preparedness strategy would 

therefore include: 

1. Hazard, risk and vulnerability assessment 

2. Response mechanism and strategies 

3. Preparedness plans 

4. Coordination 

5. Information management 

6. Early warning systems 

7. Resource mobilization 

8. Public education, training and rehearsals 

9. Community based disaster preparedness 
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Hazard, risk and vulnerability assessments 

All planning and implementation of disaster preparedness measures should be based on an assessment 

and prioritization of the hazards and risks that people face, as well as their ability or inability to cope with 

and withstand the effects of those hazards. This assessment should: 

 Identify the characteristics, frequency and potential severity of the hazards a community faces 

 Identify the particular geographical areas and communities that are most susceptible and vulnerable 

to those hazards 

 Identify the main sectors of a community (population, infrastructure, housing, services, etc.) that 

would be affected by a specific type of hazard and anticipate how they might be affected 

 Assess the ability of those sectors to withstand and cope with the effects of hazardous phenomena 

Response mechanisms and strategies 

There are many preparedness mechanisms and strategies that will strengthen and increase the 

effectiveness of an emergency response. These include development or formation of: 

 Evacuation procedures (including how to disseminate these procedures to the public) 

 Search and rescue teams (including plans for training them) 

 Assessment teams (including plans for training them) an assessment process and information 

priorities for an emergency response 

 Measures to activate special installations, such as emergency or mobile hospital facilities 

  Procedures for activating distribution systems 

 Preparations for emergency reception centres and shelters 

 Procedures for activating emergency programs for airports,  harbours and land transport 

 Preparations for storing or making arrangements for rapid acquisition of emergency relief supplies 

and equipment 

Preparedness planning 

The concept of preparedness planning is very important for those involved in disaster management. 

During an actual emergency, quick and effective action is required. This action often depends on having 

made and implemented preparedness plans. If appropriate action is not taken or if the response is delayed, 

lives may be needlessly lost. In a preliminary plan, even though the details of a disaster remain uncertain, 

you can identify emergency shelter sites, plan and publicize evacuation routes, identify emergency water 

sources, determine chains of command and communication procedures, train response personnel and 

educate people about what to do in case of an emergency 

Disaster preparedness planning involves identifying organizational resources, determining roles and 

responsibilities, developing policies and procedures and planning preparedness activities aimed at 

ensuring timely disaster preparation and effective emergency response. 
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The aim of preparedness planning is to identify assignments and specific activities covering 

organizational and technical issues to ensure that response systems function successfully in the event of 

a disaster 

Coordination 

National Society plans ideally should be coordinated with the plans and intentions of other agencies and 

organizations. Effective disaster response requires mutual trust and coordination of efforts and resources 

among the many agencies and people involved in emergency response—including the affected local 

population and local community based organizations, Civil Defense and government emergency 

structures, fire brigades, health departments and clinics, Red Crescent/Red Cross Societies, international 

agencies, NGOs and others. 

Memoranda of understanding, institutional policies, and joint preparedness planning can serve as the basis 

for coordination. National Societies should also review national legislation or policies delineating the role 

and relationship between public and non-public institutions, and any specific references dealing with the 

National Society's role and access to government resources. Besides their involvement on the national, 

division and local level disaster committees, National Societies can also liaise actively with the 

appropriate government ministries and agencies. 

Information management 

Disaster preparedness and response depend on gathering, analysing and acting on timely and accurate 

information before (hazard and early warning information), during (disaster needs assessment) and after 

disasters (progress of post-disaster recovery). This requires that National Societies pre-determine what 

information they need, how it will be collected, who will collect it, who will analyse it and how it will be 

integrated into a timely decision making process. 

Early warning systems 

The purpose of early warning systems is to detect, forecast, and when necessary, issue alerts related to 

impending hazard events. In order to fulfil a risk reduction function, however, early warning needs to be 

supported by information about the actual and potential risks that a hazard poses, as well as the measures 

people can take to prepare for and mitigate its adverse impacts. Early warning information needs to be 

communicated in such a way that facilitates decision making and timely action of response organizations 

and vulnerable groups (Maskrey 

1997). 

Early warning information comes from a number of sources such as: 

 Meteorological offices; 

 Ministries of Health (for example, disease outbreaks)  

 Agriculture (for example, crop forecasts) 

 Local and indigenous sources 

 Media sources and increasingly from Internet early warning services. 
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When developing public early warning systems, planners must account for the public's perceptions of 

warnings, their experience related to reacting to warnings in the past, and general public beliefs and 

attitudes regarding disasters and public early warnings. 

Resource mobilization 

National Societies should develop strategies, agreements and procedures for mobilizing and acquiring 

emergency funds, supplies and equipment in the event of a disaster. A preparedness plan should spell out 

the policies for acquisition and disbursement of funds, use of outside equipment and services, and 

emergency funding strategies. Well before a disaster occurs, National Societies should establish 

procedures for activating the appeals process for requesting funding support from National Society 

headquarters, government and Federation funds. International relief appeals are made through the 

International Federation by the affected country's National Society to the Secretariat.  

Public education, training and rehearsals 

Disaster preparedness must be supported by public education campaigns, training of response teams and 

rehearsals of emergency response scenarios. The aim of public awareness and education programmes is 

to promote an informed, alert and self-reliant community, capable of playing its full part in support of and 

in co-operation with government officials and others responsible for disaster management activities. An 

essential part of a disaster preparedness plan is the education of those who may be threatened by a disaster. 

As the preparedness plan is being developed, and upon completion, it is important to rehearse its major 

elements. Rehearsals invariably expose gaps that otherwise remain. 

Community-based disaster preparedness 

Disaster preparedness and response are not solely the work of experts and emergency responders from 

National Societies and government disaster organizations. Local volunteers, citizens, organizations and 

businesses have an active and important role to play before, during and after major emergencies and 

disasters. Therefore, as stated earlier, Community-based disaster preparedness (CBDP) is a process that 

seeks to develop and implement a locally appropriate and locally "owned" strategy for disaster 

preparedness and risk reduction. 

Local populations in disaster-stricken areas are the first to respond to a disaster. They are usually involved 

in search and rescue activities as well as in providing emergency treatment and relief to their families, 

friends and neighbours. National Societies, ideally in partnership with other community organizations and 

networks, can play an important role in improving the skills and knowledge of these “spontaneous” 

disaster responders by providing them with education and training in preparedness measures, basic rescue 

techniques, and first aid and emergency treatment. 
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Preparedness in Different Levels 

1. At the local level 

 Establish an information base by determining: 

1. What hazards can affect the given area? 

2. Who and what will be most at risk due to the given situation? 

3. What are the main reasons for their vulnerability toward the given hazards? 

4. What resources and capabilities are available for effective response actions during disaster 

occurrence? 

 Identify and implement programs on vulnerability reduction and public education  

 Consider ways to reduce risks associated with local hazard phenomena.  

 Become familiar with how local people engage in disaster preparedness and then design ways to 

support them with their efforts 

  Mobilise and train volunteers for effective response actions. 

 Plan for the rapid acquisition of necessary relief supplies and equipment for use in emergency 

situation.  

 Establish reliable and appropriate communication lines between responsible local authorities and 

local organizations as well as inside the Headquarters of the National Society.  

2. At the national level 

The National Society should develop a disaster profile for the country. This profile should include a list 

of past and possible disasters for the country and identify the most likely hazards, possible risks that may 

be caused by them, existing vulnerabilities of the people and communities that are the most likely to be 

affected by the disaster, and the capabilities for disaster response. Such information should be based on 

data gathered from different sources, including data gathered at local levels of the National Society and 

data from other local organisations, government, ministries, and academic institutions in the country or 

region. The following are also important to consider at national level: 

 The National Society should also consider possible threats from neighbouring countries, such as 

epidemics, insects, environmental degradation, contamination, or refugee movements. 

 On the basis of information received and in accordance with their role, the Society should prepare its 

own program of disaster preparedness, which should include mitigation (risk reduction) and 

vulnerability reduction strategies, and an assessment of the capacity of the National Society to 

respond to disasters. 

 Disaster preparedness must be reinforced by information sharing among departments with similar 

roles and objectives inside the country and with analogous organizations in neighbouring countries. 

 Training staff and volunteers at the national and local levels should be a priority. Local departments 

should receive training/coaching for skills to help them work with the local population both to 
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develop a program for addressing local vulnerability as well as to develop their disaster response 

skills. 

 When possible, National Societies should establish food stocks and equipment near possible disaster  

 Fundraising activities and the possibility of setting up a disaster emergency fund should be 

established at the national level. 

 The National Society should try to establish good relationships with other disaster preparedness and 

response organizations and between the local and international levels. 

 The media play an important role in emergency situations. National Societies should accept the role 

of the media and assign a designated media contact person who will be responsible for providing the 

national and international media with information. 

 Disaster preparedness should be rehearsed, possibly through training and simulation exercises 

3. International level 

It is necessary to establish good relations with the International Federation of Red Cross/Red Crescent 

Societies, the International Committee of the Red Cross and other National Societies within the region. 

National societies must be ready to receive international assistance in case of a disaster. National societies 

have an important role to play in convincing the population, media and governments of their countries to 

help other countries, especially neighbouring ones, in disaster preparedness and response. 

Tanzania Experience 

Tanzania has been experiencing a number of disasters that have caused losses of life, property and 

destruction to environment, Tanzania has on record disaster occurrences since 1872 

 ‘Cyclone’ hit Zanzibar and Bagamoyo, destroying a hospital and affecting an unspecified number of 

people in 1872. 

 Major marine accidents occurred in 1996 involving MV Bukoba, which capsized in Lake Victoria, 

killing over 900 people 

Enactment of Laws and Regulations 

• The Government passed an Act of Parliament known as Disaster Relief Coordination Act No 9, of 

1990 and its regulations in 1991 

•  Established an Inter Ministerial Committee known as Tanzania Disaster Relief Committee 

(TANDREC) for overseeing and coordinating overall relief operations at national level.  

Tanzania Disaster Management Policy 

Objective:  

• Ensure all institutions responsible for disaster management are prepared, coordinated and equipped 

with resources to handle disasters e.g. hospitals and fire brigades (Preparedness).  
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• The government should establish legal, administrative and institutional arrangements for effective 

disaster response to ensure that all response activities are carried out in a coordinated manner 

(Response).  

Glossary 

1. Disaster is unexpected, calamitous event bringing great damage, loss, and destruction and 

devastation to life and property. The damage caused by disasters is immeasurable and varies with the 

geographical location, climate and the type of the earth surface/degree of vulnerability. This 

influences the mental, socio-economic, political and cultural state of the affected area. 

2. Vulnerability is the conditions determined by physical, social, economic, and environmental factors 

or processes, which increase the susceptibility of a community to the impact of hazards. UN/ISDR. 

Geneva 2004 

3. Hazard is a potentially damaging physical event, phenomenon or human activity that may cause the 

loss of life or injury, property damage, social and economic disruption or environmental degradation. 

Hazards can include latent conditions that may represent future threats and can have different origins: 

natural (geological, hydro meteorological and biological) or induced by human processes 

(environmental degradation and technological hazards) UN/ISDR. Geneva 2004 

4. Communication is the process of sharing our ideas, thoughts, and feelings with other people and 

having those ideas, thoughts, and feelings understood by the people we are talking with. When we 

communicate we speak, listen, and observe.  

5. Preparedness phase:  

a) Integrating Disaster Management with Development Planning: All aspects of disaster 

management to be integrated with the normal development planning at all levels.  

b) Capacity Building: Promotion of programmes and projects to augment the capacity of the State 

and the people to be better prepared to face disasters 

c) Role clarity and unified command system: Establishment of a clear chain of command. 

d) Trigger mechanism: A trigger mechanism to ensure warning dissemination, quick/ advance 

mobilization of human and other resources, prompt evacuation and rescue operations as well as 

steps for recovery and reconstruction  

e) Constitution of Specialised Task Forces: Specialised Action Group(s) should be formed and 

provided with the required training and equipment to enable them to carry out search and rescue 

work, establish communications, provide emergency medical services, set up temporary shelters, 

maintain law and order, etc. These units, under designated commands, will automatically swing 

into action during disasters.  

f) Risk assessment and vulnerability reduction: Identify and focus attention on the vulnerable 

groups and those, which become vulnerable in the event of a disaster.  

g) Role of local self-government: Strengthen and empower local institutions and their 

functionaries, to effectively discharge their functions.  
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h) Community participation: The Government should actively promote, through its own 

agencies, NGOs and other stakeholders, active community participation in risk assessment, 

vulnerability analysis, mitigation, planning and implementation of response and rehabilitation 

activities.  

i) Synergy of efforts: Active participation of NGOs, community based organizations (CBOs) and 

other civil society institutions are essential. 

j) Coordination: All agencies involved in emergency relief and other disaster management 

activities should have to operate within the framework laid down in this policy and other related 

laws, codes and government notifications in force and guidelines issued from time to time. 

k) Training Institutions and Training of Stakeholders: The government, in order to improve 

disaster management capacity in the State, should give emphasis on training at all levels. 

Training institutions, which can impart training in Disaster Management, should be supported 

and strengthened.  

l) Communication System: To make the communication systems linking the State, District and 

other stakeholders. 

m) Inventory of Resources: A detailed inventory of resources, both human and material, available 

with all stakeholders required for emergency management functions should be prepared at the 

State, District e.tc.  

n) Strengthening of Infrastructure: Concerted efforts should be made to strengthen roads, 

bridges, embankments, canals & drains, dams, public & community buildings, power 

transmission & distribution networks and other critical infrastructure in the State with a view to 

making those disaster resistant  

o) Environmental protection: Efforts should be made to preserve and protect these eco systems 

with people’s cooperation. For example, the mangroves in the coastal area, which play a very 

important role in reducing the impact of cyclones and storms will be protected and restored.  

p) Disaster Management in Educational Curriculum: To inculcate a culture of preparedness and 

prevention, disaster management should be incorporated in the education system and curricula 

at all levels.  

6. Response Phase:  

a) Monitoring Committee(s): In the event of disasters the Committee(s) appointed in different 

levels should take stock of the situation at regular intervals and take decisions with regard to 

broad strategies to deal with those.  

b) Objective of Relief: Address the immediate needs of victims with special emphasis on the 

vulnerable. Care should be taken to ensure equity and fairness in relief distribution and avoidance 

of overlapping of efforts by various agencies.  

c) Rescue & Medical care: To rescue and provide medical care to the people, who have been 

trapped or injured   
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d) Relief Personnel: Trained and updated Officials and volunteers on various aspects of emergency 

response and relief management.  

e) Food & Shelter: Immediate need of food, including those for infants, potable drinking water 

and temporary shelter should be addressed at the earliest.  

f) Health and Sanitation: Efforts including disinfection of contaminated water sources should be 

made to prevent outbreak of epidemic.  

g) Trauma Counseling:  Counsel those who suffer from post-disaster trauma.  

h) Security:  Provision of security for smooth movement of relief materials. Security should also 

be provided in the relief camps  

i) Rapid Damage Assessment: Quick damage assessment even when the relief operations are 

going on.  

j) Transparency: Transparency in relief, reconstruction and mitigation activities should be 

maintained by all stakeholders.  

k) Disaster communication capacities are critical during disaster emergencies for timely 

dissemination of early warning of approaching major hazards, for immediate reporting of 

disaster occurrences, and for effective organization and coordination of disaster response actions 
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CHAPTER 8 

International Health Regulations and Performance of 

Veterinary Services 

Session objectives 

 

At the end of the course students will be able to: 

1. Demonstrate the understanding of the roles of IHR in preventing and controlling 

spread of disease globally 

2. Demonstrate knowledge of how IHR function (existing focal points, policies, 

criteria for assessments of diseases which threat public health globally) 

3. Use knowledge and skills gained to develop quality improvement plans and 

strategies for preventing and controlling spread of disease. 

4. Apply knowledge and skills gained to manage the implementation of IHR 

Introduction 

In the past, the most concrete measures to stop importation of infectious diseases were thought to be 

quarantine and trade embargos. The thinking was that the best way to stop international spread of disease 

would be to stop all international trade, travel and tourism.  

The International Health Regulations (IHR) are a multilateral initiative by countries to develop an 

effective global surveillance tool for cross-border transmission of diseases. The Regulations implicitly 

recognize that in today’s world, it is better to control diseases through effective surveillance and timely 

response than to try to stop trade and travel altogether (Commission of the European Communities, 2003). 

Unfortunately, trade and travel restrictions hurt economies and often lead to deteriorating health 

conditions within the countries themselves. IHR is therefore a legal instrument (forming an 

international law) governing the role of WHO and its member countries, in identifying, responding to, 

and sharing information about Public Health Emergencies of International Concern (PHEIC).  

IRH, as a legal instrument is binding on 194 countries across the globe, including all member states of 

the World Health Organization (WHO) for a global health security. The Regulations are intended to help 

prevent the spread of disease across borders and outline the minimum requirements for a functional public 

health system that allows countries to quickly detect and respond to disease outbreaks in their 

communities. It is always difficult to put a an exact price tag on these events, however what is clear is 

that the longer an event goes unreported, the more lives are lost and the greater the economic impact 

through trade and travel restrictions and destruction of livestock and products. 

With these Regulations, countries are required to quickly notify WHO of severe disease events that could 

spread internationally, also referred to as public health emergencies of international concern 
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(PHEIC).This rapid notification allows WHO to quickly guide a coordinated global response to such an 

event and minimize unnecessary interference on travel or trade. 

These notes define IHR and present its historical development. The notes also describe the Public health 

emergency of international concern, IHR Obligations for Member States, IHR National Focal Point, the 

successful events of the IHR system and the challenges facing implementation of IHR. 

Definitions 

 

The International Health Regulations (IHR [2005]) are a set of legally binding 

regulations for all World Health Organisation Member States (WHO, 2005). The 

overall aim of IHR is to harmonise the protection of public health as well as avoiding 

avoidable disruption of trade and travel through the development of effective strategies 

such as global alert, surveillance and response system for all priority public health 

measures. 

Public health emergencies of international concern (PHEIC): is defined in the IHR 

(2005) as “an extraordinary event which is determined, as provided in these 

Regulations that constitute a public health risk to other States through the international 

spread of disease; and potentially require a coordinated international response”. 

According to the WHO, this definition implies a situation that: is serious, unusual or 

unexpected; carries implications for public health beyond the affected State’s national 

border; and may require immediate international action. 

Historical development of International Health Regulations 

• 1830, 1847: Cholera epidemics in Europe were catalyst for intense infectious disease diplomacy and 

multi-lateral co-operation. 

• 1951: WHO issued first set of legally binding international sanitary regulation. 

• 1969: WHO adopted international sanitary regulation and renamed it as international health 

regulation (IHR 1969). 

• 1973, 1981: Minor modifications in IHR, amended worldwide. 

• 23rd May 2005: World Health Assembly adopted revised IHR 

• 15th June 2007: New IHR (2005) came into force  

Why was the revision of IHR (1969) necessary? 

The IHR 1969 had several limitations. Initially, the concerns were only smallpox, cholera, plague and 

yellow fever. Following the eradication of small pox, the requirement for international notification was 

reduced to the remaining three diseases and it was difficult to revise disease list even with emerging 

diseases. Furthermore, there were no formal mechanisms for collaboration between member states and 

WHO; and states had no incentives to notification, resulting to very few notifications, which also seemed 
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as a very serious act by the states (Fidler and Gostin; 2006) Additionally, WHO revised the IHR after 

recognizing that more and more people rapidly travel from one part of the world to another and are more 

connected than ever through travel and trade. The recent experiences with for example the outbreak of 

severe acute respiratory syndrome (SARS) in China (2003) was helpful in the revision of the Regulations 

in the sense that it provided a real time testing of the provisions, emphasizing on the need for 

internationally coordinated measures.  

The New IHR (2005): An Important Development in Global Health Governance 

The New IHR (2005) better address today’s global health security concerns and is a critical part of 

protecting global health. The IHR focus on serious public health threats with potential to spread beyond 

a country's border to other parts of the world. The regulations require all countries to have the ability to 

detect, assess, report and respond to public health events (WHO, 2005; Fidler and Gostin; 2006). 

Therefore the new IHR shifted from preventing the international spread of disease through control at the 

border to containment at the source. These Regulations no longer lists a prescribed set of response 

measures, but allow countries to adapt measures to best address the event. With the signing of the revised 

IHR in 2005, the international community agreed to improve the detection and reporting of potential 

public health emergencies of internal concern (PHEIC) worldwide. 

In the new IHR, the national standing task force designates within it an official or officials (National IHR 

focal person) having operational responsibilities and accessible at all times by telephone or e-mail, to 

ensure the speed, particularly during emergencies, of both reporting to WHO and consulting with their 

own national authorities when urgent decisions must be made. This IHR focal person will notify the WHO 

of public health emergencies (Fidler and Gostin; 2006).  

In collaboration with the WHO the focal person will verify unofficial reports of an emergency situation. 

In addition, each member states will be expected to establish minimum core capacities for surveillance at 

international points of entry (ports, airports, land crossings), and, as we as develop core public health 

laboratory capacities to rapidly detect and report public health emergencies. The national focal point will 

be the liaison between the country, national stakeholders and WHO.  

Thus, the new IHR transform the international legal context in which states will exercise their public 

health sovereignty. It incorporates international human rights principles, contain more demanding 

obligations for states parties to conduct surveillance and response, and establish important new powers 

for WHO (Fidler and Gostin; 2006). 

 

Using case study from Uganda and Tanzania, discuss the extent to which developing 

countries have developed core capacities to detect and report public health 

emergencies (Use the following articles to attempt this question: Edith Bakari and 

Frumence, Gasto. “Challenges to implementation of international health regulations 

(2005) on preventing infectious diseases: experience from Julius Nyerere 

International Airport, Tanzania”. Global Health Action, 2013, 6: 20942 and Wamala 

J et al. Assessment of core capacities for the International Health Regulations 

(IHR[2005]) – Uganda, 2009 BMC Public Health 2010, 10(Suppl 1):S9 
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Scope of the New IHR: An All-Risks Approach 

The old IHR applied only to a short list of infectious diseases whose spread was historically associated 

with trade and travel (e.g., cholera, plague, and yellow fever). The new regulations encompass public 

health risks whatever their origin or source. They include those caused by infectious diseases, chemical 

agents, radioactive materials and contaminated food. That means those which are: naturally occurring 

infectious diseases, whether of known or unknown etiological origin; can potentially for international 

spread of non-communicable diseases caused by chemical or radiological agents in products moving in 

international commerce; and (3) suspected intentional or accidental releases of biological, chemical, or 

radiological substances. This "all risks" approach embodies an important conceptual shift concerning 

public health's role in the IHR. Trade calculations determined the old IHR's scope, but risks to human 

health define the new IHR's scope. The result is a set of rules with more public health legitimacy, 

flexibility, and adaptability. This expanded public health approach is found throughout the new IHR. 

Reporting health events, handling epidemiological data, making WHOs’ recommendations, and limiting 

national health measures apply across the spectrum of health events. The expanded scope creates a more 

demanding framework than anything that ever appeared in the traditional approach. 

The Public Health Emergency of International Concern 

The Public Health Emergency of International Concern (PHEIC) is defined, as an extraordinary event that 

may constitutes a public health risk to other countries through international spread and may require a 

coordinated international response.  

The purpose and scope of the IHR (2005) is no longer limited to the notification of specific diseases. The 

scope of IHR has been expanded from cholera, plague and yellow fever to all public health emergencies 

of international concern. States are now required to notify WHO of all events that may constitute an event 

of PHEIC in accordance with the decision instrument in Annex 2 of IHR (2005).  

This decision instrument identifies a limited set of criteria that will assist Member States in deciding 

whether an event is notifiable to WHO. The four-decision criteria include: 

1. Is the public health impact of this event potentially serious? 

2. Is this event unusual or unexpected? 

3. Is there the potential for international spread? 

4. Is there the potential for travel and trade restrictions? 

If any 2 of these 4 questions is answered affirmatively, then a potential PHEIC exists and WHO should 

be notified within 24 hours. A number of specific diseases are also identified either for immediate 

notification under the IHR (2005) or for assessment against the criteria given above. Four diseases always 

constitute a PHEIC and should be reported immediately to WHO and they include:  

1. Severe acute respiratory 

syndrome(SARS) 

2. Smallpox 

3. Human influenza caused by a new 

subtype 

4. Wild-type poliomyelitis 
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Once the notification reaches the WHO, the Director-General determines if the event is a PHEIC. The 

role of countries is to assess the magnitude and potential risk involved with an event, and WHO’s role is 

to make the decision. WHO, as the global public health authority, can quickly assess the global risk of an 

event and, if needed, convene and guide countries to mount a coordinated international response. 

Countries do not need to know what is the cause or the source of an outbreak before notifying WHO. The 

focus is on early detection and reporting to allow for a public health response before international spread 

occurs, or at least minimize the global impact of an outbreak, while awaiting laboratory verification. Once 

the confirmed diagnosis is known, adjustments may be made to the international response as may be 

necessary. 

 

What do you think are the obligations of member States in the New IHR? 

Do not go further before you answer this question 

Obligations of the Member States under IHR 2005 

• Designating a national IHR focal person 

• Strengthening core capacity to detect, report and respond rapidly to public health events 

• Assessing events that may constitute a PHEIC within 48 hours and notifying WHO within 24 hours 

of assessment 

• Providing routine inspection and control activities at international airports, ports and some ground 

crossings 

• Examining national laws, revising health documents/forms and certificates, and building a legal and 

administrative framework in line with the IHR requirements 

How successful has the IHR (2005) system been? 

The system has been very successful when we consider the number of events notified to WHO under 

regulations. 

• Over 220 events worldwide were formally notified to WHO and posted on the secure IHR website 

as meeting at least 2 of the 4 risk assessment criteria. 

• There have also been hundreds of more postings on the secure IHR website for information exchange 

on events between countries, which could include information about event response measures taken. 

• The system allows rapid information exchange between two countries directly through the National 

Focal Points. 

• This system has an established standardized risk assessment tool that all countries have signed on to, 

which enables uniform reporting of events. 

• Since the IHR (2005) came into force, some progress has already been noted, namely that all member 

states have designated an IHR national focal point and are in different stages of implementing IHR. 

?
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Challenges facing implementation of IHR  

Reports from developing countries show that the implementation of IHR is facing a number of challenges. 

A study conducted in Tanzania (Bakari and Frumence, 2013) reported that implementation of IHR (2005) 

is faced with the following challenges: low understanding and poor advocacy of the IHR (2005); lack of 

a clear coordination system for the implementation of the regulations; limited access to information on 

IHR (2005) among implementers, and Lack of budget allocation for emergency preparedness plans. In 

Uganda,  

Wamala et al., (2010) reported that the national laws relevant to the IHR (2005) existed, but they did not 

adequately support the full implementation of the IHR (2005). The IHR National Focal Point (NFP) is 

well designated but surveillance activities and operational communications were limited to the health 

sector. They further report that in Uganda, the priority diseases list, surveillance guidelines, case 

definitions and reporting tools were based on the IDSR strategy and hence lacked information on the IHR 

(2005), the rapid response teams at national and district levels lacked food safety, chemical and radio-

nuclear experts. Similarly, there were no guidelines on the outbreak response to food, chemical and radio 

nuclear hazards. Comprehensive preparedness plans incorporating IHR (2005) were lacking at national 

and district levels. Surprisingly, the points of entry for IHR (2005) implementation in Uganda had not 

been designated. 

 

 

 

 

In this lecture we have covered the historical development from 1930 to 2005 when 

the WHO came up with the new IHR. We have shown that the old IHR applied only to 

a short list of infectious diseases whose spread was historically associated with trade 

and travel (e.g., cholera, plague, and yellow fever). The new regulations encompass 

public health risks whatever their origin or source. They include those caused by 

infectious diseases, chemical agents, radioactive materials and contaminated food. We 

have also emphasized that the new IHR calls for the sstrengthening core capacity of 

the WHO member states to detect, report and respond rapidly to public health events. 

A number of success stories of the new IHR (2005) such as establishment of 

standardized risk assessment tool as well as focal points for the effective 

implementation of the IHR. Finally we have also noted that some of the developing 

countries are facing a number of challenges in implementing the IHR (2005), which 

include among others; lack of a clear coordination system for the implementation of 

the regulations; limited access to information on IHR (2005) among implementers, and 

Lack of budget allocation for emergency preparedness plans. 
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Performance of Veterinary Services (PVS)  

Session Objectives 

 

At the end of the course students will be able to: 

1. Demonstrate the understanding of the roles played by veterinary services (VS) in 

a coutry 

2. Demonstrate knowledge of how veterinary services can be evaluated in a country 

3. Use the OIE-PVS tool in evaluation the performance of veterinary services in a 

given country 

4. Demonstrate the importance of Veterinary Legislation 

5. Use skills and knowledge on animal diseases surveillance and control at an 

international level 

Introduction 

Veterinary services (VS) involves provision of veterinary services to animals and related activities. 

Important roles for VS include veterinary public health including food-borne diseases; regional and 

international market access for animals and animal products and animal welfare. Veterinary services also 

cover issues on animal population, present animal diseases/infections and those absent or never occurred, 

zoonoses present and absent, veterinary personnel, National Reference Laboratories, Vaccine production 

by country/territory and Vaccine production by disease. The veterinary services among its mandate 

include surveillance, control of animal diseases and trade. Today the VS are increasingly working in 

collaboration with other government agencies in the context of the global One Health initiative, which 

calls for effective policies and actions at the human/animal/environment interface. To this end, VS must 

broaden the focus of many traditional activities, for example disease surveillance programmes 

traditionally applied to domestic animals, but implement more holistic approaches to address interactions 

between domestic and wild animal populations. Collaboration with agencies responsible for public health 

and for the environment is of high priority; other government agencies may also be important partners of 

the VS. To accomplish the VS at an international level, there are various national and international bodies 

which govern the diseases control that include World Health Organization (WHO), World Organization 

for Animal Health (WOAH) (formally Office International des Epizooties) (OIE) in Paris and the, Food 

and Agriculture Organization (FAO) and World Trade Organization (WTO). 

According to the requirements by OIE, performances of veterinary services in each country need to be 

evaluated. The evaluation peromamnce is based on four components namely Human, Physical and 

Financial Resources; Technical Authority and Capability; Interaction with Interested Parties; and Access 

to Markets. This is normally effected by applying the OIE PVS Tools. This is important because of an 

indication of overall performance. The PVS evaluation follows strict pathways which is a Global 

programme for the sustainable improvement of a country's Veterinary Services' compliance with OIE 

standards on the quality of Veterinary Services.  The veterinary services are also guided by Veterinary 

Legislations. The legislations provide the legal basis, powers and authorities for Veterinary Services to 

efficiently carry out their key functions. They are also important for the veterinary services evaluations. 

OIE is among the International conventions on disease surveillance and control therefore refers to the 
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formal agreements between member countries on disease surveillance and control at global level. OIE has 

its objectives that include: To ensure transparency in the global animal disease situation, To collect, 

analyze and disseminate veterinary scientific information; To encourage international solidarity in the 

control of animal diseases; To promulgate health standards for the safety of international trade in animals 

and products (within its WTO mandate) and animal diseases surveillance; Promotion of Veterinary 

Services and Food safety and animal welfare. Under OIE, there are also Specific tasks of the Working 

Group on Wildlife Diseases. Other programmes responsible for disease surveillance and control include 

EMPRES programme and Global Early Warning and Response System for Major Animal Diseases 

(GLEWS). Other international conventions on disease surveillance and control are The Biological and 

Toxin Weapons Convention (BTWC); The International Health Regulations (IHR) reporting system and 

PAHO-CDC Generic Protocol for Influenza Surveillance. 

Definitions 

 

 

1. Veterinary services (VS) involves provision of veterinary services to animals 

and related activities 

2. OIE-PVS Tool is a quantitative evaluation of a country’s needs and priorities 

based on the outcome of the independent external evaluation of the country 

Veterinary Services using the OIE PVS Evaluation Tool. 

3. Aquatic animals: means all life stages (including eggs and gametes) of fish, 

molluscs, crustaceans and amphibians originating from aquaculture 

establishments or removed from the wild, for farming purposes, for release into 

the environment, for human consumption or for ornamental purposes. 

4. Disease: means clinical or non-clinical infection with one or more aetiological 

agents. 

Effective Veterinary Services have four fundamental components 

1. the human, physical and financial resources to attract resources and retain professionals with 

technical and leadership skills; 

2. the technical authority and capability to address current and new issues including prevention and 

control of biological disasters based on scientific principles; 

3. the sustained interaction with interested parties in order to stay on course and carry out relevant joint 

programmes and services; and 

4. the ability to access markets through compliance with existing standards and the implementation of 

new disciplines such as the harmonisation of standards, equivalence and zoning. 

For efficiency of VS, there have been means for performance assessment using OIE PVS Tool 
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Applying the OIE PVS Tool 

To establish the current level of performance, critical competencies (CC) with five possible levels of 

advancement are identified for each of the four fundamental components. A higher level of advancement 

assumes that the services are complying with the preceding (non 1) levels (e.g. level 3 assumes 

compliance with level 2 criteria). For each CC, the OIE provides certified PVS assessors with suggested 

indicators and sources of verification, based on the OIE`s extensive experience with the countries 

following the PVS pathway.  

Companion publications to the PVS Tool include 

the OIE Manual for Assessors, Guidelines for 

countries requesting or considering a PVS 

Evaluation, and the OIE Manual on PVS Gap 

Analysis. Chapters 3.1. and 3.2. of the Terrestrial 

Animal Health Code (Terrestrial Code) provide the 

legal base for the OIE quality requirements for VS 

and for the PVS evaluation and follow-up 

activities. Chapter 3.4. of the Terrestrial Code 

contains recommendations for veterinary 

legislation, which underpins effective programmes 

in the entire veterinary domain. Relevant 

definitions from the Glossary of the Terrestrial Code may be found in the Glossary of Terms. The most 

important Code references are quoted under each critical competency.  

The benefits and outcomes of using the OIE PVS Tool include: 

 An indication of overall performance for each of the four components and a relative performance 

rating within each of the critical competencies; 

 A basis for comparing the performance of the VS with that of other relevant government services in 

the region or globally, in order to explore areas for cooperation or negotiation. It should be noted that 

OIE standards provide a framework for importing countries to conduct audits of exporting countries 

and in particular to check the compliance of exporting countries with OIE standards on quality and 

evaluation of VS; 

 A basis for a process of verifying compliance with the OIE standards and assessments of VS done by 

independent OIE accredited experts, under the auspices of the OIE; 

 Where gaps in the legislative framework are identified in the course of a PVS Evaluation and, 

possibly, through the conduct of an OIE Legislation Mission, obtaining an indication of the specific 

actions needed to update the veterinary legislation in compliance with OIE recommendations; 

 Where inadequacies in the veterinary professional framework (for example, poor quality veterinary 

education or ineffective Veterinary Statutory Body) are identified in the course of a PVS Evaluation 

Mission, specific follow-up activities, such as OIE Twinning Agreements, may be considered; 
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 Through the conduct of OIE PVS Gap Analysis missions, helping countries to identify their priorities, 

to quantify their needs and to present justifications when applying for national and/or international 

financial support (loans and/or grants) from national governments or international donors; 

 Providing a basis for establishing a routine monitoring and follow-up mechanism on the overall level 

of performance of the VS over time, through PVS follow-up missions, using the OIE PVS Tool to 

monitor progress; 

 Helping to determine the benefits and costs of investing in VS and, through the conduct of specific 

follow-up activities, identifying the actions and securing the investments that are needed to help 

improve compliance with the OIE standards for Good Governance. 

Evaluation of performance of veterinary services 

It is a legal basis (OIE Terrestrial Code); from Article 1.3.4.1. The purpose of evaluation may be; to assist 

a national authority in the decision making process regarding priorities for its own Veterinary Services 

(self-evaluation) and to assist the process of risk analysis in international trade to which official sanitary 

and/or zoosanitary controls apply. 

Use of OIE-PVS Tool in veterinary services 

Self-evaluation performed by internal and/or OIE experts 

for the purpose of assessing the performance of Veterinary 

Services. The process is reviewed on a regular basis to 

monitor improvements. 

An independent evaluation that provides a strong 

legitimization of a request for national and/or international 

financing or other requests (e.g. legislative/ 

reorganization/ public-private partnerships). 

Major donors have accepted the use of the OIE PVS Tool 

and the criteria in the Code on the evaluation of 

performance and priorities of VS, as a prerequisite and a 

key guide in helping countries make requests for 

investment.  

OIE Tool for the Evaluation of 

Performance of Veterinary Services 

Output of OIE-PVS Tool 

Gap identification and Gap Analysis (legitimacy of the request and leverage effect): National use for self-

improvement and national budget applications; external use for financial support; and use for credibility 

in international trade. OIE-PVS Tool is a quantitative evaluation of a country’s needs and priorities based 

on the outcome of the independent external evaluation of the country Veterinary Services using the OIE 

PVS Evaluation Tool. A series of different national factors and conditions need to be taken into 

consideration when shifting from the qualitative evaluation (country PVS report) to a quantitative 

assessment of needs and priorities (PVS Gap Analysis report). 
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A PVS Gap Analysis Mission 

A PVS Gap Analysis mission facilitates the definition of a country’s Veterinary Services’ objectives in 

terms of compliance with OIE international standards on quality of Veterinary Services, suitably adapted 

to national constraints and priorities. The country PVS Gap Analysis report includes an indicative annual 

budget and one exceptional budget (for exceptional investments), when relevant, consolidated to propose 

an indicative 5 year budget for the Veterinary Services. In practice, this means: 

 Defining, together with the Veterinary Services, and in accordance with national priorities and 

constraints, the expected result (i.e. level of advancement defined in the OIE PVS tool) at the end of 

the five-year period for the critical competencies of the OIE PVS tool which are relevant to the 

national context; 

 Determining the activities to be carried out in order to achieve the expected results for the critical 

competencies of the OIE PVS Tool which are relevant to the national context of the country 

 Determining, with the help of information, data or interviews, the tasks and human, physical and 

financial resources required to implement these activities to enable the Veterinary Services to 

function appropriately 

 The PVS Gap Analysis must be established with the full participation and approval of the Veterinary 

Services. It serves as the basis for discussion with: 

 The Ministry(ies) responsible for the Veterinary Services activities, the Ministry in charge of the 

budget, and in some cases with the Prime Minister and national Parliament, to justify the resources 

needed to meet the priority objectives defined by the country; 

 If needed, international funding agencies, when requesting their support for all or some of the 

activities or investments defined in the PVS Gap Analysis. 

Detailed programming following this analysis cannot be carried out until the political authorities and 

financial partners have endorsed the analysis and have taken all aspects into account. Its implementation 

does not fall within the responsibility of the OIE experts. The outcome of the PVS Gap Analysis can be 

used by government authorities and potential funding partners to prepare specific investment 

programmes. 

The baseline information and expected results are set out in the OIE PVS Tool (level of advancement of 

PVS critical competencies). They facilitate the follow-up of the implementation of the PVS Gap Analysis 

when conducting regular PVS Pathway follow-up missions. 

The country PVS Gap Analysis objectives focus primarily on the national context of the country and its 

priorities. When a specific regional context exists (e.g. the country is member of a sub-regional economic 

community or of a regional economic integration organisation) the regional context (e.g. regional 

strategy/priorities, regional legislation, regional policies (e.g. border controls, etc.)) may also need to be 

taken into consideration when relevant.   

Five (5) levels of advancement (qualitative) for each critical competency are used. A higher level assumes 

compliance with all preceding levels. Level 1 no compliance to Level 5 with full compliance with OIE 

standards. Six (6) to 12 critical competencies in each fundamental component makes the overall 41 critical 

competencies. 
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There are a number of items veterinary services can be evaluated in terms of its performance in a country. 

The parameters for evaluation include: 

1. Human, Physical and Financial Resources  

Institutional and financial sustainability as evidenced by the level of professional/technical physical and 

financial resources available. This evaluation specifically should address the following and give the levels 

of advancement: 

i. Professional and technical staffing of the Veterinary Services 

ii. Competencies of veterinarians and veterinary para-professionals 

iii. Continuing education 

iv. Technical independence 

v. Stability of structures and sustainability of policies 

vi. Coordination capability of the Veterinary Services 

vii. Physical resources  

viii. Operational funding 

ix. Emergency funding 

x. Capital investment  

xi. Management of resources and operations 

2. Technical Authority and Capability 

The authority and capability of the VS to develop and apply sanitary measures and science-based 

procedures supporting those measures. The critical competency includes collaboration with relevant 

authorities, including other ministries and Competent Authorities, national agencies and decentralised 

institutions that share authority or have mutual interest in relevant areas. Critical competencies required 

specifically on: 

i. Veterinary laboratory diagnosis 

ii. Laboratory quality assurance  

iii. Risk analysis 

iv. Quarantine and border security 

v. Epidemiological surveillance and early detection 

vi. Emergency response 

vii. Disease prevention, control and eradication  

viii. Food safety  

ix. Veterinary medicines and biologicals  

x. Residue testing 

xi. Animal feed safety  

xii. Identification and traceability  

xiii. Animal welfare 
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3. Interaction with Interested Parties 

The capability of the VS to collaborate with and involve interested parties in the implementation of 

programmes and activities. The critical competencies required are: 

i. Communication 

ii. Consultation with interested parties 

iii. Official representation 

iv. Accreditation/authorisation/delegation 

v. Veterinary Statutory Body 

vi. Participation of producers and other interested parties in joint programmes 

4. Access to Markets 

The authority and capability of the VS to provide support in order to access, expand and retain regional 

and international markets for animals and animal products. Critical competencies required are: 

i. Preparation of legislation and regulations 

ii. Implementation of legislation and regulations and compliance thereof 

iii. International harmonisation 

iv. International certification 

v. Equivalence and other types of sanitary agreements 

vi. Transparency 

vii. Zoning 

viii. Compartmentalisation 

The PVS Pathway 

Performance of Veterinary Services is Global programme for the sustainable improvement of a country’s 

Veterinary Services’ compliance with OIE standards on the quality of Veterinary Services. Important 

foundation for improving animal and public health and enhancing compliance with SPS standards, at the 

national, regional and international level. The activities of the Veterinary Services are an international 

public good and are consequently eligible for appropriate national, regional or international funding 

support. To support these goals, there is a crucial need for appropriate legislation in the animal health 

field and its strict implementation through appropriate national animal health systems allowing, in 

principle, for:  

i. Early detection of disease incursions, transparency and notification;  

ii. Rapid response to animal disease outbreaks and implementation of biosecurity and bio-

containment measures;  

iii. Compensation strategies to indemnify animal owners; and  

iv. Vaccination, as appropriate. 
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Good governance of animal health systems based on a close public/private partnership is the responsibility 

of all Governments. If one country fails, it may endanger its neighboring countries, the region, the 

continent and potentially the entire planet. To help ensure the effective performance of the Veterinary 

Services of Member Countries and Territories, the OIE has dedicated two chapters of the OIE Terrestrial 

Animal Health Code (the Terrestrial Code) to the Quality of Veterinary Services. 

The OIE international standards and guidelines that are the basis for country evaluations of the quality of 

the Veterinary Services and Animal Health Systems have been democratically adopted by all OIE 

Members. A specific methodology has been developed and the OIE has published the OIE Tool for the 

Evaluation of Performance of Veterinary Services (OIE PVS Tool) as the basis for evaluating performance 

against the international standards published in the Terrestrial Code. A similar tool is available for the 

evaluation of Aquatic Animal Health Services. 

The PVS Pathway works through: 

i. Members request an expert mission 

ii. OIE send a team of experts to conduct an objective, standardized, systematic evaluation of 46 

critical competencies within the Members’ overall veterinary services. 

iii. PVS evaluation report identifies strengths and weaknesses in the veterinary services 

iv. Report serves as a guide for decision making: 

 Setting priorities and allocating resources to improve veterinary services 

 The basis for additional OIE missions, e.g., PVS gap analysis or legislative identification 

mission.  
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PVS process linked with the OIE objectives 

 

The OIE PVS approach starts with: 

 External independent evaluation 

 Upon request of the country – according to its context 

 To assess; Compliance with OIE Standards, Strengths / Weaknesses, Gaps / areas for improvement 

 Not an audit, not an inspection 

 Harmonised training of PVS experts (May 06; July 06; Feb. 07 and Feb. 08) 

 190 PVS experts trained up to 2018 

 66 have done at least one PVS evaluation up to 2018 

 the selection of the countries is based on geographical balance 

 All using same PVS procedure, Manual of the Assessor, PVS Tool and Indicators 

In the countries that have their veterinary services evaluated, the main gaps identified include: 

i. Overall, legislations and regulations related to animal disease prevention and control are very often 

outdated, very incomplete, obsolete or even non-existent in some cases. This undermines any 

programme directed towards early detection and rapid response mechanisms; 

ii. Public-Private partnerships are often still in their infancy, if not non-existent. Complementarities 

and synergies between official veterinarians, private practitioners and farmers represent a field of 

improvement to improve implementation of early detection and rapid response; 

iii. Sustainable operational budgets for Veterinary Services are insufficient and very far below the pro 

rata contribution of animal farming activities to the national GDPs or inadequate when compared to 

the livestock population of the country; 

iv. Staff resources and staff education and training (initial training as well as continuing education) are 

a source of concern in almost every country evaluated. In some countries the length of initial 

veterinary education is less than 2 years (world standards ~6 years).  
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v. Laboratory capacity is also a weak point, both at national and at regional (sub-continental) level. 

Conditions of collection and of shipment of biological samples to the laboratories are a limiting 

factor working against early detection and confirmation of animal diseases. 

Importance of Veterinary Legislation 

This is why the development and efficient implementation of legislation is included among the 46 critical 

competencies identified in the OIE PVS Tool for the Evaluation of Performance of Veterinary Services. 

It is the essential element of the national infrastructure. The legislations provide the legal basis, powers 

and authorities for Veterinary Services to efficiently carry out their key functions including: 

 Epidemio-surveillance; 

 Early detection and reporting of diseases, including zoonoses; 

 Rapid response to and prevention and control of sanitary emergencies; 

 Food safety; 

 Animal welfare; 

 Relevant certification of animals and animal products for export.  

Veterinary Legislation Support Programme (VLSP) 

 PVS evaluations revealed that, in many cases, veterinary legislation is outdated and inadequate to 

meet current and future challenges and societal expectations. 

 In 2009, at Members request, the OIE developed Guidelines on Veterinary Legislation, identifying 

the essential elements that should be covered by legislation to meet the OIE standards. 

 In December 2010, the first OIE Global Conference on Veterinary Legislation was held in Djerba 

(Tunisia). 

 A recommendation of the Conference was that the OIE propose the adoption and publication of the 

current Veterinary Legislation Guidelines as standards in the Terrestrial Code 

 In response to this recommendation, OIE convened an ad hoc Group on Veterinary Legislation to 

develop the draft chapter. 

 The draft chapter on veterinary legislation was unanimously adopted by the World Assembly of 

Delegates at the 80th OIE General Session in May 2012. 

 It is now Chapter 3.4 of the Terrestrial Code 

Services of the VLSP 

• As a follow up to an evaluation of the Performance of Veterinary Services (PVS) using the OIE PVS 

Tool, and at the request of Members, the OIE conducts missions to help governments that wish to 

modernise the national veterinary legislation and thereby help the veterinary services to meet the 

OIE standards.  

• After an initial ‘identification’ mission the country may request a longer term collaboration with the 

OIE, under a formal agreement, with the objective of modernising the national veterinary legislation.  

• As with other elements of the OIE PVS Pathway, legislation missions are undertaken by experts who 

are trained and certified by the OIE for this purpose. Mission reports are confidential unless/until the 

country authorises release to Donors or other OIE partners.  
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Veterinary Legislative Identification Missions 

Objectives: to clarify the situation in the country and analyse its needs relative to veterinary legislation. 

1. Preparatory phase before the mission. It involves completion of questionnaires to provide the team 

with advance information on the fundamental characteristics of the legal system and the current laws. 

2. One week visit by the mission team (usually 2 persons) – 3 steps: 

 Step 1 – OIE concepts and tools used by the Team are presented at in-country discussions and 

the current situation is reviewed 

 Step 2 – Review of legislation and questionnaires to determine coverage of the veterinary 

domain. 

 Step 3 – Assessment of needs and approaches to addressing them. 

3. Follow up report with recommendations on legislative reform and further actions for approval and 

acceptance by Member. 

Role of Veterinarians in Animal Welfare 

 Society recognizes the important role of veterinarians, based on their training and professional 

activities, in relation to both animal health and welfare.  

 Freedom from disease is an essential element for ensuring animal welfare.  Sick animals suffer. 

 OIE continues to highlight the responsibility of the veterinary profession for improving animal health 

and welfare globally.  

 At the national level, the veterinary profession must be actively involved in the drafting, 

implementation and enforcement of laws on animal welfare.  

 Veterinary involvement is required to ensure that provisions relating to animal welfare are founded 

on scientific principles, not on emotional considerations.  

Aspects of Animal Welfare Covered in Section 7 of the Terrestrial Code 

 Guiding principles for animal welfare 

 The transport of animals by land  

 The transport of animals by sea  

 The transport of animals by air  

 The slaughter of animals for human consumption  

 The killing of animals for disease control purposes  

 The control of stray dog populations 

 The use of animals in research and education 

 Animal welfare and beef cattle productions systems 

Legislation and the terrestrial code 

 Veterinary legislation on animal welfare should be consistent with the recommendations of the 

Terrestrial Code 

 Members may choose to include other animal welfare issues in their legislation, e.g.,  

• Sale and breeding of companion animals 

• Welfare of working animals 
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• Treatment of animals used in sport 

• Capture of wild animals 

• Well being of animals kept in zoos 

International conventions on disease surveillance and control 

International conventions on disease surveillance and control therefore refer to the formal agreements 

between member countries on disease surveillance and control at global level. The international 

community has mandated the OIE and FAO in monitoring animal diseases. OIE is the intergovernmental 

organization responsible for improving animal health worldwide established through the international 

Agreement signed on January 25th 1924. In May 2003 the Office became the World Organisation for 

Animal Health but retained its historical acronym OIE. It is recognised as a reference organisation by the 

World Trade Organization (WTO) and in 2018 has a total of 182 Member Countries. The OIE maintains 

permanent relations with nearly 75 other international and regional organizations and has Regional and 

sub-regional Offices on every continent. Historically, OIE is mandated to prevent animal diseases from 

spreading around the world.  

The Objectives of OIE 

 Transparency: To ensure transparency in the global animal disease situation 

 Scientific information: To collect, analyze and disseminate veterinary scientific information 

 International solidarity: To encourage international solidarity in the control of animal diseases 

 International standards: To world trade by publishing health standards for international trade in 

animals and animal products (within its WTO mandate) and animal diseases surveillance 

 Promotion of Veterinary Services: To improve the legal framework and resources of national 

veterinary services 

 Food safety and animal welfare: To provide a better guarantee of food of animal origin and to 

promote animal welfare through a science-based approach 

Since its creation, one of the OIE’s historic missions has been to ensure transparency and improve 

knowledge of the global animal disease situation, including zoonoses. This mission is fulfilled on a daily 

basis by a unique tool, the OIE World Animal Health Information System, WAHIS. The OIE collects and 

analyses the latest scientific information on prevention and control of animal diseases. This information 

is then made available to Member Countries so that they can apply the most effective methods. The work 

of the OIE is supported by a worldwide network of expertise that has expanded and consolidated over the 

years. The regular increase in national Focal Points and OIE Reference Centres, the permanent exchange 

of information and the constant strengthening of the scientific and technical competencies of the members 

of this network all help to ensure the scientific excellence of the OIE worldwide. 

The OIE supports its Member Countries and helps them strengthen and improve the structure of their 

national animal health systems in line with the Organisation’s intergovernmental standards, notably by 

acting on the quality of the national Veterinary Services, diagnostic laboratories and veterinary education. 

To help developing and emerging countries deal effectively with health threats, the OIE provides support 

through a range of programmes, notably within the framework of the PVS (Performance of Veterinary 
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Services) Pathway, aimed at consolidating national animal health systems by providing customised 

assistance. These programmes are partly financed from contributions received by the OIE Animal Health 

and Welfare World Fund. 

Conventions on disease surveillance and 

control 

The Member States of the Office International 

des Epizooties (OIE) are politically bound to 

notify the Office of all outbreaks of certain 

animal diseases. This commitment is formalized 

in the International Animal Health Code and in 

the International Aquatic Animal Health Code 

Early Warning Systems 

One of the OIE’s main missions is to ensure the 

transparency of the world animal health 

situation. To achieve this aim as effectively as 

possible, the OIE launched the new World 

Animal Health Information System in January 

2005, based on the commitment of OIE Member 

Countries and Territories (the Members) to 

notify cases of the main animal diseases 

detected in their territories, including zoonoses. 

The World Animal Health Information Database 

The World Animal Health Information System, 

better known as WAHIS, is an internet-based 

computer system that processes data on animal 

diseases and then informs the international 

community, by means of “alert messages”, of 

relevant epidemiological events in OIE 

Members. Access to this secure site is only 

available to authorised users, namely the 

Delegates of OIE Members and their authorised 

representatives, who use WAHIS to notify the 

OIE of relevant animal disease information. 

EMPRES programme 

It is a global early warning system for priority 

trans-boundary animal diseases of livestock 

initially raised during expert consultation, 24-26 

July 1996. In 1998, the International Committee 

of the OIE endorsed the concept of early warning The OIE Early Warning System 
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for animal diseases through its Resolution No. XIII. It is mandated to assist member countries to be better 

prepared to fight animal diseases of an epizootic nature. 

Global Early Warning and Response System for Major Animal Diseases (GLEWS) 

A joint FAO, OIE and WHO initiative which combines the strengths of the three organizations to achieve 

common objectives. Through sharing of information on animal disease outbreaks and epidemiological 

analysis the GLEWS initiative aims at improving global early warning as well as transparency among 

countries. 

Other international conventions on disease surveillance and control 

The Biological and Toxin Weapons Convention (BTWC) 

AIMS at combating natural and deliberate disease outbreaks. Article VI of the convention allows a state 

to take serious cases of concern to the United Nation (UN)'s Security Council, which would then decide 

whether to dispatch an investigation team to establish the nature and source of the alleged use. But the 

veto right of five of its members China, France, Russia, the UK and the USA has been a deterrent  

The International Health Regulations (IHR) reporting system 

In 2005, at the 58th World Health Assembly, the World Health Organization (WHO) formally adopted 

the revised International Health Regulations (IHR 2005) as a key global instrument against the 

international spread of diseases. The following year, WHO adopted a resolution, (Application of the 

International Health Regulations (2005), to address the pandemic threat from human cases of avian 

influenza. WHO also endorsed Strengthening Pandemic Influenza Preparedness and Response which 

calls for WHO and its Member States to fortify and coordinate national strategies to prepare for an 

influenza pandemic. 

PAHO-CDC Generic Protocol for Influenza Surveillance 

The purpose of this generic protocol is to provide support for Pan American Health Organization (PAHO) 

Member States to improve influenza surveillance by integrating epidemiologic and laboratory 

components into a single system. The protocol proposes strengthening the national capacity of PAHO 

Member States by developing a sentinel surveillance system and an influenza notifiable disease 

surveillance system, both of which will complement existing structures whenever present. 

Perspective and role of the OIE on wildlife diseases surveillance 

Over the past two decades, the OIE recognised the diverse bi-directional challenges posed by infectious 

diseases in wildlife and livestock. OIE recognised the importance of Wildlife in maintenance, 

transmission and propagation of certain animal and Zoonotic diseases, and that this aspect had been 

neglected in the past.  

In 1992: Agreement was signed that the OIE should expand activities to the field of wildlife. First disease 

questionnaire sent to OIE Member Countries.  
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In 1993: First meeting of the ad hoc Group on Wildlife Diseases. Major objective was to identify wildlife 

diseases of concern to Member Countries that should be considered for reporting to the OIE. 

In 1994: Second meeting: Request that the ad hoc Group on Wildlife Diseases be recognised as a full 

permanent Working Group of the OIE. 

Since 1995: meeting of the OIE Working Group on Wildlife Diseases once a year. Reported annually at 

the General Assembly of Delegates of the OIE. 

In 2002, the Wildlife Disease Working Group was accorded full permanent Status by the OIE 

Initial functions of the working group on wildlife diseases 

To improve the global reporting of significant wildlife –related disease events. For the first 15 years this 

was carried out by means of circulating wildlife disease questionnaires, which were collated into regional 

reports. More recently, electronic reporting is being phased in (WAHIS). 

 To develop a list of wildlife disease and species referral specialists 

 To identify reference laboratories for important wildlife related diseases 

 To develop wildlife related definitions for OIE 

Initial functions of the working group on wildlife diseases 

The wildlife disease working group also produced a number of key publications for OIE, pertaining to:  

 Wildlife diseases :Detection, Diagnosis and Management 

 Emerging zoonoses 

 Necropsy techniques for wildlife 

 Requirements for quarantine and translocation of wildlife 

Objectives and Terms of Reference of Wildlife Disease Working Group 

1. Maintain a global perspective and foresight on wildlife health and disease issues of importance to the 

OIE. 

2. Assist the OIE in incorporating wildlife issues into OIE Standards, as appropriate. 

3. Assist OIE Members to build or improve their capacity to meet OIE standards and obligations with 

respect of diseases in wild animals. 

4. Assist the OIE to receive, record, and interpret information on wildlife disease occurrence from 

official sources through WAHIS, and to maintain an international network to provide information on 

wildlife disease occurrences from non-official sources. 

5. Advise the OIE on risks, surveillance, responses and management with respect to disease issues 

associated with wildlife. 

6. Address specific issues brought to the Working Group on Wildlife Diseases by the OIE. 

7. Assist the OIE to communicate and disseminate 
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8. Information about wildlife disease issues, and represent OIE as requested. 

9. Assist the OIE in incorporating wildlife appropriately in its educational and scientific programmes 

and publications. 

10. Assist the OIE in supporting the activities of Collaborating Centres on wildlife diseases. 

11. The Working Group on Wildlife Diseases now reports to the Scientific Commission of OIE. 

Specific tasks of the Working Group on Wildlife diseases 

 Reinforcement of the capacity of Member Countries to improve the surveillance and notification of 

wildlife diseases. 

 Training focal points to improve networking and information gathering from other wildlife 

professionals 

 Help to increase the number of focal points responsible for assisting each Delegate in this task. 

Specific tasks of the Working Group on Wildlife Diseases 

With the help of the OIE Collaborating Centre for Training in Integrated Livestock and Wildlife Health 

and Management, - to train and assist focal points to set up a worldwide animal health and wildlife disease 

monitoring network. Three Key Tasks of focal points: 

 First, to identify and provide notification of wildlife diseases having an impact on human health and 

on domestic animal health, and, progressively, diseases that are a threat to wildlife conservation. 

 Second, to ensure transparency in the world animal health situation by improving the reporting 

system and the standards used for disease surveillance. 

 Finally, to contribute to improved knowledge by collecting and sharing information and highlighting 

the needs to be met. 

Important future objectives 

 To make O.I.E. Member countries aware of the importance of wildlife globally in the fields of 

conservation, tourism, animal health and emerging diseases. 

 To assist in the development and training of wildlife “focal points” for each member country. 

 To improve surveillance and monitoring of diseases in wildlife. 

 To improve global wildlife disease reporting 

 To investigate or validate current diagnostic laboratory tests for wildlife 

 To assess the efficacy and safety of current commercial vaccines in wildlife. 

 

 

 Describe the roles played by veterinary services (VS) in Tanzania 

 Give a detailed account on how the veterinary services can be evaluated in 

Tanzania by using the OIE-PVS  

 What are the fundamental components of Veterinary Services have four  

?
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 Highlight the benefits and outcomes of using the OIE PVS Tool  in evaluation of 

the performance of veterinary services 

 What are the importance of A PVS Gap Analysis Mission 

 What is the role of Veterinary Legislation in PVS? 

 Highlight on international animal diseases surveillance and control 

 Discuss the perspective and role of the O.I.E on wildlife diseases surveillance 

Session Summary 

 

 

This session covered issues on Veterinary services (VS), evaluation of the 

performance of veterinary services using OIE PVS Tools and components OIE PVS 

evaluation tools. The session also covered issues on Veterinary Legislations. The 

session ended by the International conventions on disease surveillance and control 

with much emphasis on OIE and its objectives. The role of OIE on surveillance and 

control of wildlife diseases using a Working Group on Wildlife Diseases, EMPRES 

programme and Global Early Warning, Response System for Major Animal Diseases 

(GLEWS), The Biological and Toxin Weapons Convention (BTWC) and The 

International Health Regulations (IHR) reporting system and PAHO-CDC Generic 

Protocol for Influenza Surveillance. 
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CHAPTER 9 

Disease Surveillance in animal and human populations 

Session Objectives 

 

At the end of the session students will be able to: 

1. Define and understand what it means by disease surveillance 

2. Appreciate the need for disease surveillance 

3. Identify who needs disease surveillance 

4. Describe types of surveillance systems 

5. Differentiate between the two main types of surveillance 

Target: diseases of importance to national economies, food security and trade. 

Monitoring  

All activities aimed at detecting changes in the epidemiological parameters of a specified disease 

Definitions  

 

Communicable disease is an illness that arises from transmission of an infectious 

agent or its toxic product from an infected person, animal or reservoir to a 

susceptible host, either directly or indirectly through an intermediate plant or 

animal host, vector, or environment. 

Disease surveillance is an ongoing systematic collection, analysis, interpretation 

and dissemination of health data for the planning, implementation and evaluation 

of public health action. 

The need for surveillance 

Main purpose is to perform early detection of disease. The sooner a disease is found before it makes 

progress along the epidemic curve, the better 

Surveillance systems are essential for focusing limited response assets and providing evidence-based 

information to governmental risk communicators 

The goal for monitoring the spread of a disease is to be able to manage it effectively.  Knowing how fast 

a disease is spreading, in which directions it is going and the size of the populations threatened are all key 

factors in resource mobilization 

Monitoring of progress in control and eradication programmes. In these phases, it becomes necessary to 

prove the absence of a disease rather than to detect its presence 
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Importance of information from disease surveillance in animal populations 

Some diseases spread rapidly and cause heavy losses prevent spread to avoid further losses; 

Some diseases from animals affect or kill humans prevent human illness and / or save lives; 

Some diseases can be prevented or controlled plan interventions. 

Who needs surveillance information? 

Policy makers: develop policies, disease control programs and Regulations 

Technical decision makers / Planners 

Allocation of resources, setting priorities, development of implementation plans 

General Public - Safety and quality of products, awareness of disease risks 

Farmers - Risk avoidance, preventive measures 

International bodies – OIE / WHO / FAO 

Standard setting, International trade, Technical /Emergency assistance, Disaster Relief 

Other Ministries - Cross-cutting issues / common interests / planning /action 

Service providers - Input supplies / Service planning/Communication 

Human disease surveillance systems 

This is a collection of activities that complement each other, e.g. case finding, disease reporting and 

laboratory confirmation. 

An effective disease surveillance systems is featured by:- Timely data transmission and analysis; 

Information completeness; High sensitivity and Specificity -Technological advancement and Rapid 

recognition of a disease; Flexibility; Acceptability and Representativeness. 

Animal disease surveillance systems  

Passive surveillance 

Captures information from existing data sources; this is probably the most important, and is a key element 

in early warning. The word “passive” should be seen as a characterization of technique and not a sign of 

lowered importance of the work done 

Active surveillance 

Any activity which is frequent, intensive and aims at establishing the presence or absence of a specific 

disease in a population 

Epidemiological studies  

Aim at developing a deeper understanding of the manifestation of a disease in a population. 
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Passive Surveillance 

Domestic Animals 

Makes use of existing data from different sources: reports from livestock keepers, community-based 

animal health workers, public veterinarians, private veterinarians, diagnostic laboratory submissions, 

abattoir records, Includes voluntary disease reporting by farmers, traders and perhaps other individuals 

such as private veterinarians. 

Wildlife 

Involves the observation of clinically diseased or dead animals or the opportunistic collection of 

specimens. Depends on the public to report sick or dead animals but can also consist of routine collection 

of hunter-killed samples and collection of road-kill animals 

Abattoir inspection of game meat can be another way to monitor for some important infections, e.g. TB 

Such passive collection may represent the most frequent opportunity to identify various pathologies in 

association with disease causing agents 

Active surveillance 

Domestic animals 

Useful in supporting official declarations to eradicate disease  

Methods include the search for clinical disease and/or collection of samples for laboratory analysis.  

Surveillance may be randomized (e.g. serological surveys) or risk-based depending on its objective 

Wildlife 

Aims to collect samples from a target population to determine the prevalence of certain pathogens 

Once an infectious pathogen has been identified, serological surveys supported by accurate species-

specific tests are the most commonly used means to actively assess the extent of previous infections within 

selected free-ranging populations 

Role of the community in disease surveillance 

Communities possess valuable indigenous knowledge on disease; Communities may have “case 

definitions” for certain diseases that match epidemiologic criteria; Livestock owners monitor their flocks 

regularly for signs of disease; Interact regularly with their animal health care providers; They will support 

a surveillance system that provides feedback and results in action to control disease 

Community motivation for disease reporting 

The primary motivation of a community to report a disease occurrence is to find a solution to his own 

problem; If government is unable to respond to their reports, then they will stop reporting; Lack of animal 

health services in rural areas goes hand in hand with a lack of animal health information. 
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Putting a surveillance system in place 

Steps: Identify the most important diseases in the country; Familiarize field staff (and farmers) with the 

diseases, and at least know the basics about recognizing them in order to be able to report their presence; 

Identify priority areas - training, staff, intensity of surveillance; Define Targets and responsibilities. 

Performance indicators: Used to measure the efficacy of surveillance; should be monitored by the 

epidemiologist on a regular basis 

Examples of indicators: Number of reports submitted/1000 head of animals/district/month 

Number of individual animal inspections/staff member/month; Percentage of observed disease incidents 

for which laboratory samples were submitted; Percentage of suspected cases actually confirmed for any 

particular disease; Time lag from sample submission to final laboratory diagnosis; The information 

manager will need to establish the set of performance indicators best suited to his situation 

Difficulties of surveillance and management of diseases in wildlife 

Active disease surveillance in wildlife requires the capture or killing of animals for specimen collection- 

traps, sharpshooters, net guns, drive nets, hazing, chemical immobilization and other methods are used -

All these methods are invasive to the environment and may result in the rapid dispersal of animals infected 

with an emerging disease 

Lack of basic knowledge concerning many diseases in wild species - unfamiliar disease in an animal 

species for which there is little or no information - Unknown basic parameters such as susceptibility, 

carrier status, and transmission potential 

Difficulties of Surveillance and Management of Diseases in Wildlife 

Lack of any baseline data on the disease and population in question; Survival behaviors often mask 

clinical signs of disease in wildlife. For example, bison with severe foot-and-mouth disease (FMD) 

display marked stoicism, making the detection of affected animals more difficult; Predation and 

scavenging of wildlife may obscure the observation of dead animals and usually complicate the diagnostic 

process when carcasses are found; The logistical problems of conducting disease surveillance and 

management in wildlife are often difficult to overcome.  

Making accurate population estimates, accomplishing effective disease containment, using efficacious 

vaccination, and even achieving complete depopulation of a wildlife species in a given area are extremely 

difficult if not impossible in a wild setting 

Animal disease surveillance in resource-poor countries  

Constraints on disease surveillance in developing countries 

Often insufficient due to a number of factors-  

Lack of sustainable funding for field services; Government veterinarians may be office-bound 

Government animal health service low in rural areas; Lack of infrastructure to support effective 

surveillance and reporting; Reluctance by government to promote private animal health care service 

delivery; Compartmentalization in specific health sectors (human versus animal); yet >70% of EIDs are 
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zoonotic; Not designed to capture unknown disease conditions; Information transmission is paper-based 

- delay ;Predominantly passive surveillance is practised; Difficult terrain and communication problems; 

Hence: Need  for setting up a “low cost” surveillance system. 

Low cost surveillance system (LCSS): 

i. Critical point identification 

Areas under direct threat of disease (perhaps due to the presence of a nearby focus); border crossings; 

watering points or slaughter slabs near migration routes; auction pens and other major livestock assembly 

points; abattoir lairages.  

ii. Surveillance frequency 

To be determined ; perceived risk of each point; the frequency of population turnover (eg. along trade 

routes) ; incubation period of the main disease feared at the time; financial constraints 

Surveillance needs to be an intelligent trade-off between field realities and budgetary limitations 

iii. Non-critical areas 

Infrequent visits by field personnel; Annual Rapid Appraisals relying heavily on group interviews; Gather 

information from other existing networks eg. NGO workers, crop extension officers in the area, 

consultants.  

iv. Resource deployment 

The bulk of veterinary resources should be deployed at critical points; high frequency surveillance; move 

staff amongst such points with relative rapidity;  

Strategic resource deployment may however clash with equity goals - politicians may want to see a more 

“even” distribution of resources across the country 

Information systems: Information systems 

An information system is a large communication cycle, involving information transmission and reception; 

The communicator transmits information via a medium to a recipient; Feedback ensures that the concept 

transferred to the recipient's mind is what was originally in the communicator's understanding, and also 

motivates communicator's further participation 

Constituents of an information system are 

People; Data gathering, data input, data analysis  

A storage/retrieval/analysis system - computer software; appropriate computer hardware  

A feedback delivery system: Information flow 

Check data quality - spellings to handwriting, fabrication, internal logic, cross-checking with data from 

other sources, providing direct feedback to suppliers of data and requesting them to verify what has 

already been submitted; Data analysis (temporal and spatial analysis) and ensuring that analyzed 

information reaches decision-makers. 
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Ensuring feedback to the field 

Reports on trends in data, and what action is taken as response to be given to both field staff and livestock 

owners; this effectively gives them a stake in the system 

Session Summary 

 

 

In this session, we have: 

1. Defined disease surveillance 

2. Identified the need for surveillance 

3. Described various communities that need surveillance information 

4. Discussed the types of surveillance systems 

5. Described the role of community in disease surveillance 

6. Discussed how to establish a surveillance system 
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CHAPTER 10 

Antimicrobial Resistance 

Session Objectives 

 

At the end of this session Students should be able to: 

1. Define antimicrobial, antibiotics, and antimicrobial resistance  

2. Describe the global size and scope of antimicrobial resistance 

3. Explain how and why antimicrobial resistance spreads and identify major 

factors contributing to AMR  

4. Summarize common interventions to address AMR  

5. Describe the roles of various stakeholders in containing AMR, including health 

providers, patients, governments, and the international community 

Introduction 

What is Antimicrobial Resistance (AMR)?  

In order to have a comprehensive definition of antimicrobial resistance we shall first look at the meanings 

of “antibiotics”, and “antimicrobials”. 

a) Antibiotics are synthetic agents/drugs which are extracted from living microorganisms and used to 

kill certain organisms which cause disease or infections. A good example of an antibiotic is Penicillin 

which is extracted from the fungus Penicillium. Tetracycline and erythromycin are other examples. 

b) Antimicrobials, the word “antimicrobials” is a general term which refers to synthetic agents used to 

fight against microorganisms/pathogens which cause diseases in human or animals. They may be 

antibiotics, anti-fungals or antivirals. 

c) Antimicrobial Resistance (AMR). The World Health Organization (WHO) defines antimicrobial 

resistance (AMR) as a resistance of a microorganism to an antimicrobial drug that was originally 

effective for treatment of infections caused by it. 

Microorganisms (bacteria, viruses, parasites and fungi) can develop resistance to antimicrobial agents i.e. 

AMR includes resistance to antibacterial, antiviral and antiparasitic and antifungal agents.. The microbes 

are then considered resistant if they are able to continue to replicate even when the antimicrobial is 

present.  

Currently, there is an increase of emergence of drug resistance in the world especially in developing 

countries this is due to an increase of Extended-spectrum β-lactamases (ESBLs) are enzymes that mediate 

resistance to extended-spectrum for third generation generation cephalosporins (for example, ceftazidime, 

cefotaxime, and ceftriaxone) and monobactams (e.g., aztreonam) but do not affect cephamycins (for 

example, cefoxitin and cefotetan) or carbapenems (e.g., meropenem or imipenem). The major problem is 

mainly shown in the treatment of bacterial diseases where some bacteria are no longer killed by first 

generation antibiotics compared to over thirty past years.  The problem of development of resistance 
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among bacterial populations exposed to antibiotics is one which has received a great deal of attention, 

both in human and veterinary medicine worldwide (WHO), P.W. Daykin 1960. 

Broadly speaking there are two types of resistance to antimicrobial agents such as; 

1. In some cases where bacteria have a natural ability to resist the effect of a particular drug because of 

the presence of enzymes which are capable of destroying the drug. An example of this type of 

resistance is found in Penillinase producing Staphyllococcus which is able to break down the 

molecular structure of the ordinary penicillin compounds. 

2. In other cases of resistance is exhibited, without depend on destruction of the drug by enzyme action, 

but rather on the ability of the bacterial cells to survive in the presence of the antibiotic without direct 

interaction. 

There several causes of antimicrobial resistance worldwide which include the following; 

i. Exposure of antibiotic to small number of pathogen in population 

Where bacteria are resistant they may be present in small number in the population. If this population 

is then exposed to an antibiotic the sensitive number will be eliminated, enabling the resistant strains 

to multiply in greater numbers and so leave a population which is largely or entirely resistant. This 

type of resistance is commonly demonstrated in the presence of Streptomycin and may be a very 

rapid process.  

ii. Mutation/ change in Nucleotides sequence. In addition to bacterial colonies containing some 

individuals with a natural resistance, it has been found that cultures which are originally naturally 

sensitive can become resistant when in the presence antibiotic which are sub-lethal. In such a culture 

of normally sensitive cells it is possible, in the vast number of reproductive divisions which take 

place, that a genetic mutation may arise from time to time, which confers a greater degree of antibiotic 

resistant upon certain strains. While the mutation may be quite random in its incidence with a low 

frequency of perhaps one in several million cell division, the resultant sub-generations will retain in 

the characteristics as genetically heritable. Under these circumstances, in the continued presence of 

antibiotic, the newly developed resistant mutant will again have an advantage over the sensitive 

strains in the same way as naturally resistant strains.  

iii. Under dosage/misuses of drugs. This type of resistant which develops in concentrations of 

antibiotics which are sub lethal, indicate the necessity for adequate levels (Dose) of medication at 

early stages in a disease preferably with a bactericidal drug or one with sufficient bacteriostatic 

activity to enable the body defenses to eliminate the infection. Some authorities consider that  

mutation towards an enhanced antibiotic resistant is a completely spontaneous change in the  genetic 

structure of the cell in the nucleic acid which is similar to any other mutation and which is quite 

random in its incidence, without depending on the presence of  the antibiotic. 

iv. Environmental adaptation. Other Types of antibiotic resistance is due to environmental adaptation 

of some bacterial strains which will mutate.obviously.in longer period. Transmissible Resistance, 

while specific resistance to antibiotics has been recognized for a considerable number of years, it was 

initially thought to be a property which developed in bacterial strains and which was confined to the 
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subsequent progeny of these strains. It was accepted, however, that some bacteria were capable of 

developing resistance to an antibiotic which may give a degree of cross resistance to other chemically 

related antibiotics. 

v. In addition to, another ways of transferring cross resistance to antibiotics is through transduction by 

bacteriophages and conjugation types of reproduction to certain bacteria especially those from the 

family ententrobacteriaceae P.W. Daykin 1960. 

Advice:  All Medication both in human and animal diseases should be under prescription and after 

laboratory diagnosis by authorized person by doing this we can try to overcome the problem  

History of antibiotics 

In 1928 a piece of mould fortuitously contaminated a petri-dish in Alexander Fleming’s Laboratory at St 

Mary’s Hospital London, and he discovered that it produced a substance, Penicillin, that killed the 

bacteria he was examining. Within 12 years Fleming and others had turned this finding into a wonder 

drug of its time, which could cure patients with bacterial infections. Antibiotics were first prescribed to 

treat serious infections in the 1940s. Penicillin was successful in controlling bacterial infections among 

World War II soldiers. Further antibiotics were discovered and went on to revolutionize healthcare, 

becoming the bedrock of many of the greatest medical advances of the 20th century. However, shortly 

thereafter, penicillin resistance became a substantial clinical problem, so that, by the 1950s, many of the 

advances of the prior decade were threatened.  

How Does AMR Occur? 

Antimicrobial resistance happens when a microorganism (such as bacteria, fungi, viruses, and parasites) 

genes change when exposed to antimicrobial drugs (such as antibiotics, antifungals, antivirals, 

antimalarials and anthelminthics).  

AMR can occur when microbes develop resistant genes through: 

1. naturally (intrinsic) 

2. random/spontaneous mutation (vertical transmission)  

3. gradual build up/ adaptation (horizontal transmission) 

Some microbes are pre-programmed to be resistant to certain types of antimicrobials. This is known as 

inherent or intrinsic resistance. For example, Gram-negative bacteria have a cell wall covered by an outer 

membrane that physically blocks some antibiotics from working. 

Acquired resistance, through two ways (Vertical and horizontal transmission)- 

Genetic mutations are rare spontaneous changes or errors that happen when microbes replicate. 

Occasionally, these mutations will confer a change in the microbe that helps it resist the effect of an 

antimicrobial. These new resistant genes are then passed on to the microbes progeny, a process known as 

vertical transmission. Microbes can also acquire resistance through horizontal transmission, in which 

genetic material is exchanged between microbes.  

The graphic below illustrates how microbes can become resistant through both vertical and horizontal 

modes of transmission. 
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Graphic adapted from: Dantes (2014) and Furuya (2006). 

As a result, the medicines become ineffective and infections persist in the body, increasing the risk of 

spread to others. Many of the bacterial pathogens associated with epidemics of human disease have 

evolved into multidrug-resistant (MDR) forms subsequent to antibiotic use. For example, MDR M. 

tuberculosis is a major pathogen found in both developing and industrialized nations and became the 

20th-century version of an old pathogen. Other serious infections include nosocomial (hospital-linked) 

infections with Acinetobacter baumannii, Burkholderia cepacia, Campylobacter jejuni, Citrobacter 

freundii, Clostridium difficile, Enterobacter spp., Enterococcus faecium, Enterococcus faecalis, 

Escherichia coli, Haemophilus influenzae, Klebsiella pneumoniae, Proteus mirabilis, Pseudomonas 

aeruginosa, Salmonella spp., Serratia spp., Staphylococcus aureus, Staphylococcus epidermidis, 

Stenotrophomonas maltophilia, and Streptococcus pneumoniae. The term “SUPERBUGS” refers to 

microbes with enhanced morbidity and mortality due to multiple mutations endowing high levels of 

resistance to the antibiotic classes specifically recommended for their treatment; the therapeutic options 

for these microbes are reduced, and periods of hospital care are extended and more costly. In some cases, 

super-resistant strains have also acquired increased virulence and enhanced transmissibility. Realistically, 

antibiotic resistance can be considered a virulence factor.  

Antimicrobial resistant-microbes are found in people, animals, food, and the environment (in water, soil 

and air). They can spread between people and animals, and from person to person. Poor infection control, 

inadequate sanitary conditions and inappropriate food-handling encourage the spread of antimicrobial 

resistance. Antibiotic resistance is spreading faster than the introduction of new compounds into clinical 

practice, causing a public health crisis. 
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How does AMR Spread? 

Antimicrobials are used for both human (medical) and animal (agricultural) purposes, both of which can 

facilitate the spread of AMR. The figure below shows, for example, how antibiotic resistance can spread 

between animals, humans, and the environment. 

Resistant genes/AMR microbes can spread 

• within species (human-human, animal-animal) 

• between species (human-animal, animal-human) 

• Can be acquired from the environment (soil, water,) 

 

Content source: Centers for Disease Control and Prevention 21th September, 2017 
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How do bacteria develop antibiotic resistance  

Source: http://www.livemint.com/Politics/VhMlu415McAXEdwwzVjLEK/How-bacteria-develop-

antibiotic-resistance.html visited on 22th September 2017 

http://www.livemint.com/Politics/VhMlu415McAXEdwwzVjLEK/How-bacteria-develop-antibiotic-resistance.html
http://www.livemint.com/Politics/VhMlu415McAXEdwwzVjLEK/How-bacteria-develop-antibiotic-resistance.html
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Factors contributing to antimicrobial resistance  

Inappropriate use of antimicrobials 

Incorrectly prescribed antibiotics have questionable therapeutic benefit and expose patients to potential 

complications of antibiotic therapy. Sub-inhibitory and sub-therapeutic antibiotic concentrations can 

promote the development of antibiotic resistance by supporting genetic alterations, such as changes in 

gene expression, horizontal gene transfer (HGT), and mutagenesis. Low levels of antibiotics have been 

shown to contribute to strain diversification in organisms such as Pseudomonas aeruginosa. Sub-

inhibitory concentrations of piperacillin and/or tazobactam have also been shown to induce broad 

proteomic alterations in Bacteroides fragilis.  

The overuse and misuse of antibiotics is facilitated in many places by their availability over the counter 

and without prescription, but even where this is not the case prescribing practices vary hugely between 

(and often within) countries. Such issues are only made worse by large quantities of counterfeit and sub-

standard antimicrobials permeating the pharmaceuticals markets in some regions. 

Antibiotic use in agriculture 

The use of antibiotics in agriculture is routinely described as a major contributor to the clinical problem 

of resistant disease in human medicine. Antibiotic use in disease prevention and feeding at low doses for 

growth promotion is an accepted practice in many industrialized countries (80% in USA). Treating 

livestock with antimicrobials is said to improve the overall health of the animals, producing larger yields 

and a higher-quality product. However, this practice is known to lead to increased levels of resistance 

(Mellon et al. 2001). This has been associated with a high frequency of resistant bacteria in the gut flora 

of chickens, swine, and other food-producing animals (Witte 1998; Aarestrup 2006). Without appropriate 

regulation, it is thought that a large diverse reservoir for resistant bacteria and resistance genes could 

facilitate the emergence and spread of resistant pathogens to humans, and even the ongoing transmission 

of such resistant organisms within the human population. 

The agricultural use of antibiotics also affects the environmental microbiome. Up to 90% of the antibiotics 

given to livestock are excreted in urine and stool, then widely dispersed through fertilizer, groundwater, 

and surface runoff. In addition, tetracyclines and streptomycin are sprayed on fruit trees to act as pesticides 

in the western and southern U.S. While this application accounts for a much smaller proportion of overall 

antibiotic use, the resultant geographical spread can be considerable. This practice also contributes to the 

exposure of microorganisms in the environment to growth-inhibiting agents, altering the environmental 

ecology by increasing the proportion of resistant versus susceptible microorganisms.  

However, the debate about antibiotic use in agriculture remains complicated by its relation to other 

scientific, political, and economic issues. To date, we have limited knowledge of the consumption of 

antibiotics in different animal species and similarly limited surveillance programs to monitor and trace 

the emergence of resistance in animals (Perron et al., 2008). With trend towards ‘evidence-based’ 

policymaking, the limited data available make it hard to quantify the relationship between antibiotic use 
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in livestock and the occurrence of clinical resistance. Therefore, their use as growth promoters in animal 

feeds should be restricted. 

Lack of new antibiotics 

The development of new antibiotics by the pharmaceutical industry, a strategy that had been effective at 

combating resistant bacteria in the past, had essentially stalled due to economic and regulatory obstacles, 

of the 18 largest pharmaceutical companies, 15 abandoned the antibiotic field. Mergers between 

pharmaceutical companies have also substantially reduced the number and diversity of research teams. 

Antibiotic research conducted in academia has been scaled back as a result of funding cuts due to the 

economic crisis. Antibiotic development is no longer considered to be an economically wise investment 

for the pharmaceutical industry. Because antibiotics are used for relatively short periods and are often 

curative, antibiotics are not as profitable as drugs that treat chronic conditions, such as diabetes, 

psychiatric disorders, asthma, or gastro-esophageal reflux. A cost–benefit analysis by the Office of Health 

Economics in London calculated that the net present value (NPV) of a new antibiotic is only about $50 

million, compared to approximately $1 billion for a drug used to treat a neuromuscular disease. Because 

medicines for chronic conditions are more profitable, pharmaceutical companies prefer to invest in them.  

In addition, microbiologists and infectious-disease specialists have advised restraint regarding antibiotic 

use. Therefore, once a new antibiotic is marketed, physicians—rather than prescribing it immediately 

often hold this new agent in reserve for only the worst cases due to fear of promoting drug resistance, and 

they continue to prescribe older agents that have shown comparable efficacy. Therefore, new antibiotics 

are often treated as “last-line” drugs to combat serious illnesses. This practice leads to the reduced use of 

new antibiotics and a diminished return on investment.  

Regulatory barriers 

Obtaining regulatory approval for new discovered antibiotics is often an obstacle. Difficulties in pursuing 

regulatory approval that have been noted include: bureaucracy, absence of clarity, differences in clinical 

trial requirements among countries, changes in regulatory and licensing rules, and ineffective channels of 

communication. Changes in standards for clinical trial design made by the U.S. Food and Drug 

Administration (FDA) during the past two decades have made antibiotic clinical trials particularly 

challenging. Studies comparing antibiotics with placebo are considered to be unethical; therefore, trials 

are designed to demonstrate non-inferiority of new agents compared to existing drugs, within a varying 

statistical margin. This requires a large sample population and consequently high costs, making the 

development of antibiotics uneconomical and unattractive. While small companies have stepped in to fill 

the gap in antibiotic discovery and development formerly occupied by large pharmaceutical companies, 

the complexity and high cost of phase 3 clinical trials can exceed the financial means of these companies. 
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Releasing large quantities of antibiotics into the environment  

During pharmaceutical manufacturing through inadequate wastewater treatment increases the risk that 

antibiotic-resistant strains will develop and spread.  

 

a) What is the meaning of AMR, antimicrobial and antibiotic? 

b) How do microorganisms develop AMR? 

c) What causes antimicrobial resistance? 

d) What factors are responsible for the wide spread of AMR? 

Examples of AMR on Specific Public Health Threats (Infectious Diseases) Drug resistance in Gram 

positive and Gram-negative bacteria 

Among gram-positive pathogens, a global pandemic of resistant S. aureus and Enterococcus species 

currently poses the biggest threat. Vancomycin-resistant enterococci (VRE) and a growing number of 

additional pathogens are developing resistance to many common antibiotics. The global spread of drug 

resistance among common respiratory pathogens, including Streptococcus pneumoniae and 

Mycobacterium tuberculosis, is epidemic. S. pneumoniae has developed resistance to drugs in the 

penicillin class and erythromycins, such as amoxicillin and azithromycin, respectively. It has also 

developed resistance to less commonly used drugs. In 30% of severe S. pneumoniae cases, the bacteria 

are fully resistant to one or more clinically relevant antibiotics. Fortunately, a new version of 

pneumococcal conjugate vaccine (PCV13), introduced in 2010, protects against infections caused by the 

most resistant pneumococcus strains, so rates of resistant S. pneumoniae infections are declining.  

Gram-negative pathogens are particularly worrisome because they are becoming resistant to nearly all the 

antibiotic drug options available, creating situations reminiscent of the pre-antibiotic era. The emergence 

of MDR (and increasingly pan-resistant) gram-negative bacilli has affected practice in every field of 

medicine. The most serious gram-negative infections occur in health care settings and are most commonly 

caused by Enterobacteriaceae (mostly Klebsiella pneumoniae), Pseudomonas aeruginosa, and 

Acinetobacter. K. pneumoniae is a major cause of hospital-acquired infections such as pneumonia, 

bloodstream infections, and infections in newborns and intensive-care unit patients. In some countries, 

because of resistance, carbapenem antibiotics do not work in more than half of people treated for K. 

pneumoniae infections. 

MDR gram-negative pathogens are also becoming increasingly prevalent in the community. These 

include extended-spectrum beta-lactamase-producing E. coli and N. gonorrhoeae. Resistance in E. coli to 

one of the most widely used medicines for the treatment of urinary tract infections (fluoroquinolone 

antibiotics) is very widespread. There are countries in many parts of the world where this treatment is 

now ineffective in more than half of patients. 

Treatment failure to the last resort of medicine for gonorrhoea (third generation cephalosporin antibiotics) 

has been confirmed in at least 10 countries (Australia, Austria, Canada, France, Japan, Norway, Slovenia, 

South Africa, Sweden and the United Kingdom of Great Britain and Northern Ireland). WHO recently 

?
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updated the treatment guidelines for gonorrhoea to address emerging resistance. The new WHO 

guidelines do not recommend quinolones (a class of antibiotic) for the treatment of gonorrhoea due to 

widespread high levels of resistance. In addition, treatment guidelines for chlamydial infections and 

syphilis were also updated. 

Carbapenem-resistant Enterobacteriaceae (CRE) are a group of bacteria that have become resistant to “all 

or nearly all” available antibiotics, including carbapenems, which are typically reserved as the “treatment 

of last resort” against drug-resistant pathogens. An enzyme called New Delhi metallo-beta-lactamase 

(NDM-1) is present in some gram-negative Enterobacteriaceae bacteria (notably E. coli and K. 

pneumoniae) that makes them resistant to virtually all beta-lactams, including carbapenems. Untreatable 

or difficult-to-treat infections due to CRE bacteria are on the rise among patients in medical facilities. An 

estimated 140,000 health care–associated Enterobacteriaceae infections occur in the U.S. each year; 9,300 

of these are caused by CRE. Each year, approximately 600 deaths result from infections caused by the 

two most common types of CRE, carbapenem-resistant Klebsiella species and carbapenem-resistant E. 

coli. There is lack of data on CRE in most low-income countries including Tanzania. 

Colistin is the last resort treatment for life-threatening infections caused by CRE. Resistance to colistin 

has recently been detected in several countries and regions, making infections caused by such bacteria 

untreatable. 

Drug resistance in Mycobacterium Tuberculosis (TB) 

Drug-resistant M. tuberculosis infections are a serious threat worldwide. M. tuberculosis is most 

commonly spread through the air. Infections caused by this bacterium can occur anywhere in the body 

but most often appear in the lungs. The major factors driving TB drug resistance are incomplete, incorrect, 

or unavailable treatment and a lack of new drugs. In most instances, TB infections are treatable and curable 

with available first-line drugs, such as isoniazid or rifampicin; however, in some cases, M. tuberculosis 

can be resistant to one or more of these first-line drugs. Treatment of drug-resistant TB can be complex, 

requiring longer treatment periods and more expensive drugs that often have more side effects. WHO 

estimates that, in 2014, there were about 480 000 new cases of multidrug-resistant tuberculosis and only 

half of these cases were successfully treated. The proportion is higher among people previously treated 

for TB, at 20%. Extensively drug-resistant TB (XDR-TB) is resistant to most TB drugs, including 

isoniazid and rifampicin, any fluoroquinolones, and any of the three second-line injectable drugs (i.e. 

amikacin, kanamycin, and capreomycin); therefore, fewer treatment options are available for patients with 

XDR-TB, and the drugs that are available are much less effective. XDR-TB has been identified in 105 

countries. Globally, 480 000 people develop multi-drug resistant TB each year, and drug resistance is 

starting to complicate the fight against HIV. 

Drug resistance in malaria 

As of July 2016, resistance to the first-line treatment for P. falciparum malaria (artemisinin-based 

combination therapies, also known as ACTs) has been confirmed in 5 countries of the Greater Mekong 

sub-region (Cambodia, the Lao People’s Democratic Republic, Myanmar, Thailand and Viet Nam). In 

most places, patients with artemisinin-resistant infections recover fully after treatment, provided that they 

are treated with an ACT containing an effective partner drug. However, along the Cambodia-Thailand 



107 

 

border, P. falciparum has become resistant to almost all available antimalarial medicines, making 

treatment more challenging and requiring close monitoring. There is a real risk that multidrug resistance 

will soon emerge in other parts of the sub-region as well. The spread of resistant strains to other parts of 

the world could pose a major public health challenge and jeopardize important recent gains in malaria 

control.  

A "WHO Strategy for Malaria Elimination in the Greater Mekong sub-region (2015-2030)" was endorsed 

by all 5 countries, as well as China. 

Drug resistance in HIV 

Resistance is an emerging concern for treatment of HIV infection, following the rapid expansion in access 

to antiretroviral medicines in recent years. In 2010, an estimated 7% of people starting antiretroviral 

therapy (ART) in developing countries had drug-resistant HIV. In developed countries, the same figure 

was 10–20%. Some countries have recently reported levels at or above 15% amongst those starting HIV 

treatment, and up to 40% among people re-starting treatment. This requires urgent attention. Increasing 

levels of resistance have important economic implications as second and third-line regimens are 3 times 

and 18 times more expensive, respectively, than first-line drugs. Since September 2015, WHO has 

recommended that everyone living with HIV start on antiretroviral treatment. Greater use of ART is 

expected to further increase ART resistance in all regions of the world. To maximize the long-term 

effectiveness of first-line ART regimens, and to ensure that people are taking the most effective regimen, 

it is essential to continue monitoring resistance and to minimize its further emergence and spread. In 

consultation with countries, partners and stakeholders, WHO is currently developing a new "Global 

Action Plan for HIV Drug Resistance (2017-2021)". 

Impact and Strategies to Control AMR 

The impact of antimicrobial resistance 

Antimicrobial resistant infections are a substantial health and economic burden to countries health care 

system, as well as to patients. When first-line and then second-line antibiotic treatment options are limited 

or unavailable, health care professionals may be forced to use antibiotics that are more toxic to the patient 

and frequently more expensive. Even when effective treatments exist, data show that in most cases 

patients with resistant infections require significantly longer hospital stays, more doctors’ visits, and 

lengthier recuperations and experience a higher incidence of long-term disability. The duration of hospital 

stays for patients with antibiotic-resistant infections was found to be prolonged by 6.4 to 12.7 days, 

collectively adding an extra eight million hospital days.  

300 million people are expected to die prematurely because of drug resistance over the next 35 years and 

the world’s GDP will be 2 to 3.5% lower than it otherwise would be in 2050. This means that between 

now and 2050 the world can expect to lose between 60 and 100 trillion USD worth of economic output if 

antimicrobial drug resistance is not tackled. This is equivalent to the loss of around one year’s total global 

output over the period, and will create significant and widespread human suffering. Furthermore, in the 

nearer term we expect the world’s GDP to be 0.5% smaller by 2020 and 1.4% smaller by 2030 with more 

than 100 million people having died prematurely. Antimicrobial resistant infections also burden families 

and community’s due to lost wages and health care costs.  
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Strategies to combat antimicrobial resistance 

Antimicrobial resistance is a complex problem that affects all of society and is emerging and spreading 

globally, threatening our ability to treat common infectious diseases, resulting in prolonged illness, 

disability, and death. Furthermore, antimicrobial resistance is putting the gains of the Millennium 

Development Goals at risk and endangers achievement of the Sustainable Development Goals. There is 

considerable variation globally in the patterns of antibiotic resistance, with different countries often 

experiencing different major problems. In developing countries where relatively easy availability and 

higher consumption of medicines have led to disproportionately higher incidence of inappropriate use of 

antibiotics and greater levels of resistance compared to developed countries. This will result in difficulty 

in controlling the diseases in the community and ineffective delivery of the health care services. 

Combating the problem requires global cooperation and mutual support from governments across the 

world working through the relevant United Nations organisations, the World Health Organization, the 

Food and Agriculture Organization, and the inter-governmental World Organisation for Animal Health 

(OIE). Great steps have been taken, for example, the United Nations High Level Summit on Antibiotic 

Resistance was an important milestone at the 2016 UN general assembly. For the first time, Heads of 

State committed to encourage innovation in antibiotic development, increase public awareness of the 

threat, and develop surveillance and regulatory systems on the use and sales of antibiotic medicine for 

humans and animals. A coordinated approach is needed. The following are required to minimize the 

emergence and spread of antimicrobial resistance: 

i. Establish a national alliance against antimicrobial resistance with all key stakeholders as 

its members. There should be an integrated approach between provider and consumer sides to 

effectively prevent the antimicrobial resistance. From the provider side policy makers, planners, 

practitioners and prescribers, pharmacists and dispensers, institution managers, diagnostic and 

pharmaceutical industries, department of animal husbandry and from the consumer side patients 

and community is important in this regard. The implementation of national efforts to prevent and 

contain antimicrobial resistance should be through a multi-sectorial national steering committee 

headed by the senior-most health executive and facilitated through advisory or expert groups. 

ii. Develop action plans and policies (national standard treatment and infection control 

guidelines) on antimicrobial resistance. Ensure their application at all levels of health care and 

veterinary services through training, continuous educational activities, establishment of 

functional drugs and therapeutic committees and hospital infection control committees in health 

facilities with the focus on proven cost-effective interventions such as isolation, hand washing. 

Strengthen communicable diseases control program to reduce disease burden and accord priority 

to the discipline of infectious diseases in medical education and health services. 

iii. Improve public awareness and understanding on antimicrobial resistance. Effective 

hygiene and infection control must also be prioritized. Educational and awareness program for 

communities and different categories of health care professionals. Greater innovation and 

sustainable investment are required in research and development of new antimicrobial 

medicines, vaccines, diagnostic tools and other interventions. Conduct of operational research 

for better understanding of the technical and behavioral aspects of prevention and control of 

antimicrobial resistance. Utilize the outcomes of these research studies or interventions in policy 

and program development improvement in the national context. Constructive interactions with 
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the pharmaceutical industry for ensuring appropriate licensure, promotion and marketing of 

existing antimicrobials and for encouraging the development of new drugs and vaccines. 

iv. Strengthen surveillance systems: Implement appropriate surveillance mechanisms in the health 

and veterinary sectors to generate reliable epidemiological information, baseline data, trends on 

antimicrobial resistance, utilization of antimicrobial agents and impact on the economy and 

health through designated national and regional reference centre's.  

v. Promote optimal use of antibiotics in both humans and animals: WHO is working closely 

with FAO and OIE in a ‘One Health’ approach to promote best practices to avoid the emergence 

and spread of antibacterial resistance (REF Department of Health UK five-year antimicrobial 

resistance strategy 2013 to 2018. https://www.gov.uk/government/publications/uk-5-year-

antimicrobial-resistance-strategy-2013-to-2018). 

 

 

 

 AMR has been a global health concern ever since the first widespread use 

of antibiotics during the first half of the 20th century. The ability of 

microbes to develop resistance through mutation and to acquire it from 

other microbes, combined with increases in human, agricultural, and 

environmental drivers of AMR, means that control over major diseases of 

both the past and present are at risk.  

 Antimicrobial resistance has wide-ranging effects across disease-causing 

bacteria, viruses, parasites, and fungi.  

 Becoming infected with a resistant organism (or multiple resistant 

organisms) can have severe and lasting effects on an individual's health and 

wellbeing. 

 AMR affects also the entire health systems.  

 The wide-reaching consequences of AMR as resulted in global responses 

by WHO/FAO/OIE aimed at curbing its development and spread. 

 

1. Discuss the impact of AMR on the public health and sustainable food 

production 

2. Describe the WHO/FAO responses to address AMR global threats 
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CHAPTER 11 

Infectious Disease Management Using One Health Approach 

Session Objectives 

 

By the end of this topic the student will be able to:- 

1. Explain the public health importance of endemic and neglected zoonotic 

diseases 

2. Apply one health/eco-health approach in management of endemic and 

neglected zoonotic diseases 

Introduction 

An endemic disease is one that is always present in a certain population or region but in relatively low 

frequency. An example of these diseases is leprosy, trachoma, schistosomiasis and onchocerciasis. 

Neglected zoonotic diseases are a subset of the neglected tropical diseases. Zoonoses are diseases 

naturally transmitted from vertebrate animals to humans and vice-versa such as, brucellosis, rabies and 

taeniasis/cysticercosis. The term “neglected” highlights that diseases affect mainly poor and marginalized 

populations in low-resource settings hence not given due consideration by policy makers and funders. 

Most of them are common in low-income populations in developing regions of Africa, Asia, and the Latin 

America. They are caused by a variety of pathogens such as viruses, bacteria, protozoa and helminthes. 

Due to increased human and goods mobility makes these diseases of global concern. Their management 

needs integrated approaches. 

Public health importance of endemic and neglected zoonotic diseases 

Endemic and neglected zoonotic diseases cause a significant burden on animal and human health, 

particularly in developing countries. They affect human health and wellbeing directly as common causes 

of human disease, and indirectly through impacts on livelihoods and food security as a result of livestock 

production losses. Despite recognition of this fact, endemic and neglected zoonotic diseases often remain 

undiagnosed in people, instead being mistaken for febrile diseases such as malaria. Their widespread 

mismanagement contributes to a vicious cycle of ill-health and poverty. Some conditions results to high 

social consequences such as neurocysticercosis due to associated epilepsy.  

For effective and sustainable control of these diseases, implementing activities by integrating the 

knowledge of different disciplines and inter-sectoral collaboration is the way forward. The core concept 

of One/Eco Health approach is that multiple disciplines collaborate at the local, national and international 

level to improve the health of humans, animals and the environment. This means that physicians, 

veterinarians, nurses, pharmacists, dentists, epidemiologists, environmental health officials etc all work 

together on key health issues. 
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1. Endemic and neglected zoonotic diseases cause a significant burden on animal 

and human health 

2. The effect can be directly as common causes of human disease or indirectly 

through impacts on livelihoods and food security as a result of livestock 

production losses 

3. Also some conditions results to high social impacts such as neurocysticercosis 

due to associated epilepsy 

Management of endemic and neglected zoonotic diseases 

About 75% of newly emerging diseases and 60% of all known human infectious diseases originate in 

animals. Addressing this group of diseases requires collaborative, cross-sectoral efforts of human and 

animal health systems and a multidisciplinary approach that considers the complexities of the ecosystems 

where humans and animals coexist. Preventing and mitigating their occurrence in humans requires control 

and, where feasible, elimination of the diseases in their animal reservoirs and or the environment.  For 

instance controlling human trypanosomiasis may require modification of the environment where the 

vector tsetsefly breed. Although efforts have been made to control some neglected diseases such as rabies, 

echinococcosis, taeniasis/cysticercosis, human African trypanosomiasis, and schistosomiasis more efforts 

using One/Eco health approach are required. For instance, in order to reduce high costs associated with 

human Post Exposure Prophylaxis (PEP) and to realise the benefit that can arise from mass dog 

vaccination, good communication between human and animal health services will be essential. 

Soil-transmitted helminthiases (STHs) collectively cause the highest global burden of parasitic disease 

after malaria and are most prevalent in the poorest communities, especially in sub-Saharan Africa. 

Realistic progress in the global control of STH in a changing climate requires a multidisciplinary approach 

that includes the environmental scientist, health professionals and social scientists (e.g. behavior and 

implementation of education and sanitation programs). If properly and timely planned, this approach is 

resource and time efficient. 

?
 

With an example of relevant neglected tropical diseases to your area describe how 

one health approach can be applied to solve it. 
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CHAPTER 12 

Leadership Skills in One Health 

Session Objectives 

 

At the end of the module trainees will be able to: 

1. Demonstrate the  roles of team work in leading and managing one health 

initiatives 

2. Describe strategies that can be used to effectively manage conflicts  and 

resistance to change in one health initiatives  

3. Apply leadership knowledge and skills gained to manage conflicts in the 

healthcare and veterinary settings 

Introduction 

The leadership topic is aiming at imparting trainees with necessary tools and skills that create effective 

one Health managers. It will expose trainees with leadership positions about their new roles and how to 

most effectively reach success in that role and responsibilities as well as equipping them with 

organizational and leadership skills that will help the one health managers to fulfill those responsibilities. 

Leadership skills in one health topic consist of two main sessions, namely Team Building and teamwork 

skills and Conflict Management and resolution. 

Definitions 

 

1. Leadership: influence, that is, the art or process of influencing people so that 

they will strive willingly and enthusiastically toward the achievement of group 

goals (Weihrich & Koontz, 1993, page 490). 

2. Team: A team may be defined as a: “…distinguishable set of two or more 

people who interact dynamically, interdependently, and adaptively towards a 

common and valued goal/objective/mission, who have been each assigned 

specific roles or functions to perform, and who have a limited lifespan of 

membership.” (Salas, et al 1992) 

https://www.ukessays.com/essays/management/introduce-the-concept-of-

team-formation-management-essay.php 

3. Team formation: is defined as “A stage where set of individuals meet each 

other, interact and identify the purpose of the team, terms of reference and 

composition of the team” 

4. Team cohesiveness: degree by which team members can interact and execute 

their duties in a controlled manner  

5. Team dynamics: This is the behavioral relationships between members of a 

group that are assigned connected tasks within a company. 
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Team building 

Group work and team work are an indispensable part of health and veterinary service delivery. Whether 

you work in a hospital or a veterinary clinic, in an immunization programme or rehabilitation department, 

it is important to have the expertise and support of others in order to strengthen the quality of health 

service delivery. However, not everyone is an automatic ‘team player’ and it is important to understand 

the dynamics of teamwork, especially when different disciplines are working together. 

Types of groups and teams 

A group consists of a collection of people who have regular contact and interact with each other because 

they share common interests or a common purpose. Groups come in different shapes, sizes and levels of 

formality. Formal groups are usually set up or commissioned to perform a particular function within an 

organization for a particular period of time, for example to play a disciplinary role. Informal groups form 

more organically, as people are drawn together by a common issue or by the efforts of an individual. 

Group membership is not always voluntary. Sometimes you are appointed to a commission, for example, 

because of your role in an organization. Sometimes you are deployed to a particular clinic, and become 

part of the staff group regardless of whether you want to be there or not. 

How are teams different from groups? Quite often the terms are used interchangeably, but there is one 

key difference. Groups consist of a number of people brought or even ‘thrown’ together to perform a task. 

Teams, on the other hand, always consist of a number of people who are carefully selected and welded 

together to function as a team. Think of a sports team: Bringing soccer players together to play makes 

them a group of soccer players, but not a team. They will all know how to play soccer, but they may not 

be very good at playing together. To become a team, they must train together, work out who is good at 

what and who can best play in what position; and they must trust each other and have confidence in each 

other’s ability. The same principles apply to any other team, including work teams. 

 

TASK 1- Identify groups and teams you belong to 

Make a list of the groups you belong to. Distinguish between formal and informal 

groups, work groups and groups outside work.  

Consider what role these groups play in your life. How do they help or hinder you in 

being a complete and active human being and a good professional? Are your 

experiences with groups positive or negative?  

List any teams you belong to.  

What is the purpose of the teams? What role do they play in your life? Are your 

experiences with the teams positive or negative? 

For you, what are the differences between a group and a team? 

What are some advantages of working in a team? What are some disadvantages? 

Do not go further before you answer these questions 

?
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Types of Teams 

Teams vary in nature and complexity. They might be drawn from one professional group, for example, a 

team of nurses; or they may be interdisciplinary, for example, including counselors, community health 

workers, nurses and human and animal doctors. Teams may work in one geographical place or they may 

be geographically spread out – even around the world! They may have a constant or a changing 

membership. Their purposes also differ, for example, the World Health Organization (WHO) draws from 

The Team STEPPS™ programme, which was developed in America and which has identified a number 

of different team types in the health care sector, for example:  

Core teams are involved in direct patient care and are usually based where the patient is being cared for. 

These teams might include, for example, physicians, nurses, physiotherapists and pharmacists. 

Coordinating teams are responsible for the day-to-day operational management; coordination functions; 

and resource management of the core teams. 

Contingency teams are formed for emergent, specific or time-limited events (e.g. cardiac arrest team). 

They are composed of team members drawn from a variety of core teams. 

Support services consist of those people who manage the environment, assets and logistics within a 

facility, and include the ancillary service team which is made up of people like cleaners and domestic 

staff.  

Administration includes the executive leadership of a unit or facility, and has responsibility and 

accountability for the overall function and management of the organization 

Advantages and disadvantages of team work  

Table 1.1 is a comparative list of some of the advantages and disadvantages of working in a team as 

opposed to working on your own. 
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Table 1.1 Advantages and disadvantages of team work 

Advantages of teams  Disadvantages of teams  

More knowledge and information: A group of 

people meeting together to solve a problem has 

more breadth and often, more depth of 

experience and knowledge than any one 

individual. 

Competing goals: Group members often have a 

prior commitment to other reference groups or have 

personal agendas that conflict. These differences 

can lead to disagreement or to destructive conflict. 

Diversity of viewpoints: A number of people 

with different experiences can generate more 

options, creative alternatives and a greater 

variety of approaches to solving problems. 

Time consuming: Group meetings must be planned 

and coordinated in advance. Many side issues can 

detract from the main purpose of the group, such as 

resolving interpersonal conflict. 

Increased understanding: By participating in 

the problem-solving process, group members 

have a better understanding of decisions taken. 

Domination by a few: An assertive personality can 

cause certain members to dominate group 

discussions. If the dominating people do not have 

the best ideas and those who do keep silent, the 

quality of the group decisions will suffer. 

Increased acceptance: Group members are 

more likely to accept a decision they 

understand. Also, a participative decision is 

often perceived as more legitimate than an 

autocratic decision by a single manager. 

Ambiguous responsibility: Since no one individual 

is held responsible for a group's decision, there is 

often uncertainty about who is accountable for 

implementing decisions and who gets the credit or 

blame for outcomes. 

Better implementation: Participating in a 

decision creates a feeling of ownership of ‘our 

decision’ versus one by some authority figure. 

People want to show that they are right and 

consequently will work hard to implement the 

decision themselves, as well as encourage others 

to do the same. 

Group-think: This is when the desire or pressure to 

conform within the group is so strong that members 

either think alike or cannot appraise alternative 

options to a problem anymore. With this, the 

purpose of a team, to bring together diverse skills, 

experiences and approaches is eliminated. 

Synergy: team synergy is the experience where 

the whole is greater than the sum of the parts. It 

is where the members of a team operate in ways 

that complement and leverage each other’s 

strengths such that they accomplish results 

beyond what they could achieve individually, 

added together. It usually comes with the ‘high’ 

of a high performing team. 

Social loafing: This refers to members who, 

protected by the team, don’t make an effort to 

contribute. Initially this may be nothing more than 

an irritation. But it can develop into something 

more dangerous if other members reduce their input 

because they feel that others are not doing their ‘fair 

share’. The productivity of the team may 

continuously decrease, eventually rendering the 

team defunct.  
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Stages of team development 

A large amount of research has been undertaken in the fields of management and industrial psychology, 

into how teams develop and function. The most accepted theory of team development distinguishes five 

stages, as shown in the diagram below 

Stage 1:  Forming (coming together) 

Think of a newly formed team. There is bound to be a lot of uncertainty and confusion about the team’s 

purpose, structure, leadership, and how to address their task. But, as the members start to work together, 

their awareness increases and they begin to accept and see themselves as members of a team, and commit 

to the goals of the team.  

Stage 2: Storming (conflict) 

In the next stage, there may be disagreement and intra-group conflict as members try to clarify roles and 

allocate power, decide on procedures and ways of relating and behaving. Members must work through 

their conflict in order to come to some clarification and get a sense of belonging. 

Stage 3: Norming (Working out the rules) 

Cooperation, involvement and support are the themes of this stage, which has the objectives of promoting 

open communication and increasing cohesion. Members establish a common set of behavioral 

expectations, agree on ways of dividing up work tasks, providing leadership, and allocating roles. 

Stage 4: Performing (Getting the job done) 

Team members work interdependently to solve problems and achieve the team’s goals. Productivity is at 

its peak, and there is a sense of achievement and pride. For permanent work teams this is hopefully the 

final and ongoing state of team development. 

Stage 5: Adjourning (breaking up) 

The adjournment or separation phase occurs when temporary groups disband after they have 

accomplished their goal. Feelings about disbanding can range from sadness and depression at the loss of 

friendship, to happiness and satisfaction about what has been achieved. The leader can facilitate positive 

closure by recognizing and rewarding group performance. 

The length of time different teams take to pass through each of these stages will vary, but generally, to 

become a highly effective team, the group needs to pass through at least the first three stages.  

Roles in the team  

Each person in a team has unique skills, talents and strengths. A team will function most effectively when 

it can harness these skills and strengths and use them to maximum effect. People will generally use their 

skills, knowledge and experience to take on different roles within the team; although it is also 

recommended that members be encouraged to step out of their comfort zone and take on roles in which 

they can learn and grow.  
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Team theory differentiates between three sets of roles: task roles, functional roles and maintenance roles. 

It is important that some of these roles are defined so that team members know and understand who is 

responsible for what. 

Task roles 

Once a team has clarified its goals, it can then identify the various tasks that need to be done to achieve 

its objectives or goal, and it can assign the tasks to different members. The more clearly these tasks are 

defined, the better the member assigned to carry it out, will be able to perform the task. This means saying 

what needs to be done; by whom; how; and by what time/deadline. 

Functional roles  

For a group of people to work well as a team and meet their goals, members must find ways to interact 

with each other beyond just performing their task roles. Functional roles are more to do with how people 

within the group relate to each other, and to the group as a whole. Members usually adopt one or more of 

these many functional roles: 

Coordinator: Draws together the various tasks of team members and gives the team direction. 

Initiator: Proposes solutions; suggests new ideas or different ways of viewing issues.  

Information seeker: Seeks data and information.  

Information giver: Offers information or shares own experience.  

Opinion seeker: Looks for options, new ideas or suggestions.  

Opinion giver: Offers views or beliefs.  

Goal setter: Helps to set goals.  

Deadline setter: Ensures that deadlines are set and met.  

Progress monitor: Ensures that the group is progressing according to plan.  

Evaluator: Measures decisions against group goals.  

Clarifier: Tries to clarify how an idea might work if adopted.  

Summariser: Restates group suggestions and outlines related ideas. 

Decision pusher: Helps make decisions.  

Planner: Prepares timelines and schedules.  

Spokesperson: Speaks on behalf of the team.  

Troubleshooter: Asks the 'what if ...?' question.  

Diagnoser: Determines sources of difficulty; decides where to go next; eliminates blocks.  
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The characteristics of a successful team 

According to the WHO (2012) the following characteristics underpin effective teams:    

a common purpose, measurable goals, effective team leadership, good communication 

good cohesion and mutual respect, situation monitoring, self-monitoring and Flexibility. 

Session Summary 

 

In this session we looked at how teams form, develop and function, and at their 

advantages and disadvantages. We discussed different roles in a team and the 

ingredients for effective team work. There are dozens of techniques aimed at building 

effective teams, but working with people is complex and defies recipes. Two key 

factors assist a manager to successfully work with groups or teams: 

To understand the needs, skills, aspirations and limitations of the people you work 

with, whether individually or in groups. 

To keep working at it. To know that individuals, groups and teams need to be 

continually nurtured, assessed and developed. 

References 

 

1. Casey, D. (1985). When a team is not a team. Personnel Management, January: 

3-7. 

2. Hackman, J. (Ed.) (1990). Groups That Work and Those That Don't. San 

Francisco: Jossey-Bass. 

3. Handy, C. (1993). Understanding Organisations. London: Penguin Books. 

4. Venter, W., Shaw, V. & Alexander, L. (2002). Health Management II: Module 

Guide. School of Public Health, University of Western Cape.  

5. World Health Organisation (WHO). (2012). WHO Patient Safety Curriculum. 

www.who.int/patientsafety/education/curriculum/who_mc_topic-

4.pdf.  

 

Conflict Management and Resolution 

Session Objectives 

 

By the end of this session, you should be able to: 

1. Describe causes of conflict. 

2. Describe types of conflicts. 

3. Describe the stages of conflict. 

4. Describe responses to conflict and approaches to manage and resolve conflict. 

5. Write up a case study in which a conflict resolution approach was used.  
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Introduction 

Experience shows that lack of positive team work in many organizations is common phenomenon. 

Example, health professionals succumb conflicts because of the highly hierarchical nature of the health 

care field. Their experience is more like the one described by Gerardi (2003) below:  

“The health care professional’s typical day involves a frantic race to coordinate resources, provide care, 

perform procedures, gather data, integrate information, respond to emergencies, solve problems and 

interact with diverse groups of people. Regardless of the role of the professional … as a group, health 

care professionals face more conflict and greater complexity than any other profession. Despite the 

challenges of balancing competing interests, philosophies, training backgrounds, the endless quest for 

adequate resources, and the emotional quality of the work that they do, very few health care professionals 

have had the opportunity to learn the skills and processes necessary for negotiating their environments. 

There is little formal training available to them in this area and role models for collaboration and good 

negotiation are far and few between. As a result, the clinical environment is one of competition, quick 

fixes, hot tempers, avoidance tactics and at times, hopelessness.”  

A key ingredient to effective teamwork is the ability to negotiate and resolve conflict, which is what we 

examine in this Session.  The session is divided into the following sections:- 

The causes and costs of conflict 

TASK 1 – Take the poll 

Tick what is most accurate for you. 

I experience conflict in the health care setting/Veterinary practices/my organization: 

a) never 

b) sometimes 

c) frequently 

d) daily 

I believe that the largest source of conflict in the workplace is: 

a) Interpersonal – politics, gossip, rumours, personality conflict. 

b) Organizational – work style, pay, power struggle, change, leadership, etc.  

Feedback 

Conflict can be defined in different ways, but it basically occurs when there is a disagreement between 

two or more people or groups who perceive their concerns to be incompatible.  

Since you are a human being and you work with other human beings, at some point you will have 

disagreements and differences of opinion, or you may find yourself in stressful situations where for 
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example, you are competing for scarce resources or for control of a situation. The causes or sources of 

conflict vary. They may include for example: 

Personal differences, for example different values, ways of behaving, worldviews, personality 

differences. 

Incompatible goals, for example ethical issues which are in conflict with the mission and goals of the 

organisation. 

Communication problems, for example lack of flow of information between governing body and human 

resources for health (HRH). 

Task interdependence, for example the degree to which interactions between parties must be coordinated 

in order for them to perform adequately. 

Different or unclear role expectations, for example roles are not clearly defined so it is unclear who is 

responsible for what.  

Power differentials, for example conflict of interest between the governing body and medical staff. 

Organisational structure, for example ambiguity in structure, leadership, information and direction. 

Limited resources, for example budget constraints or departments competing over limited resources. 

Physical, social, cultural, economic and political circumstances can each play a role in and be a source of 

conflict.  

Conflict is neither good nor bad. However, it can become constructive or destructive, depending on how 

it is dealt with. It is constructive, for example when it exposes underlying latent problems and issues, 

leads to creative problem-solving and more honest communication, and stimulates growth or some kind 

of improvement in people’s circumstances. On the other hand, conflict can escalate to a level that 

negatively impedes productivity, cooperation, quality, service, morale or working relationships. When 

conflict gets to this level, it costs both the individual and the organization – it manifests in wasted energy, 

time and money, poor service, poor decisions, lack of cooperation or creativity. For example, in the health 

sector some theorists argue that one reason why health care is in such crisis is because of workplace 

conflict which is avoidable or preventable, and which has driven up the costs of care. 

The stages of conflict: 

Conflict is a dynamic process – it changes and goes through different stages. This is important to know 

so that you can pick up conflict early and make an appropriate intervention before it becomes deep-rooted 

and entrenched. The stages of conflict are described in different ways by different theorists.  

For example, according to Cook & Hunsaker (2001) the stages are as follows: 
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Stage 1: Latent conflict – antecedent conditions/precursors (sources of conflict) 

Interdependence between parties. 

Different goals. 

Stage 2: Perceived conflict 

Aware of a problem. 

Incompatibility is perceived. 

Tension begins. 

Stage 3: Felt conflict 

Emotionally involved. 

Focus on differences. 

Opposing interests. 

Stage 4: Manifest conflict 

Conflict behaviours: disagreeing, verbal attacks, ultimatums. 

Stage 5: Conflict outcome 

Functional – positive outcomes, creative problem solving, complacency avoidance. 

Dysfunctional – negative outcomes, aggression and hostility, inability to     cooperate. 

TASK  2: Identify the causes and stages of conflict  

Read the case study that follows. Then answer these questions.  

1. What do you think is the major cause of conflict in your organization?  

2. What are the consequences of this?  

Give examples of different stages of conflict from the case study. 

1. Can you relate to this case study – have you experienced anything similar? 

 

A Case Study in Hospital Organization 

In any hospital, the smooth flow of information to and from management to workers is vital – it enhances 

efficiency and minimises problems amongst human resources for health (HRH). In Tanzania, government 

circulars on staff welfare are periodically sent to hospital management with the assumption that this 

information is being passed on to all health workers. However, a study undertaken in 2008 revealed that 

less than 19% of workers at a particular hospital across all categories had access to this information 

(Melkidezek, et al, 2008).  
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This lack of effective communication channels between hospital management and workers has led to the 

creation of an environment in which ‘word of mouth’ is the main way through which information is 

disseminated. This has led to unsupported rumours and corridor gossip; and possibly has even accounted 

for the frequent work strikes in the hospital.

 

Feedback 

Lack of smooth flow of information to and from management; lack of effective communication 

channels between workers and management. 

Consequences include: a ‘word of mouth’ environment in which information is easily distorted; 

unsupported rumours and gossip; escalating into work strikes.  

Answers will differ, but you could have included the following examples. 

Stage 1: Latent conflict   

Workers are completely dependent on management for the flow of information from government; but 

management is not responding appropriately. Government assumes that information is being passed on – 

does not monitor this. 

Stage 2:  Perceived conflict 

Here there is an environment in which ‘word of mouth’ is the norm.  

Stage 3: Felt conflict  

This manifests as unsupported rumours and corridor gossip.  

Stage 4: Manifest conflict   

Frequent work strikes.  

Stage 5: Conflict outcome 

The outcome of the conflict is unclear.  

Be aware of the following tell-tale signs that conflict is escalating (Gerardi, 2003): 

1. People hang onto their own ideas. 

2. There is more telling and less asking. 

3. There is the undermining others. 

4. There is less tolerance of others. 

5. People are defensiveness. 

6. Voices are rising in tone.  

7. People are blaming each other. 

8. They are angry. 

9. Common team/organisational goals are replaced by personal goals 

10. The relationship/s is deteriorating. 
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The process of conflict management is often seen as an opportunity for growth and change in the work 

environment. On an individual level, conflict management needs to be incorporated into personal skill 

sets as a fundamental problem solving tool. 

On an organisational level it should address issues between the organisation and employees, and/or 

management and employees, and/or between employees.  

Types of conflicts: 

According to Evans (2013), conflicts have been categorized into four types. These are  

Interpersonal conflict refers to a conflict between two individuals. This occurs typically due to how 

people are different from one another. We have varied personalities which usually results to incompatible 

choices and opinions.  

Intrapersonal conflict occurs within an individual. The experience takes place in the person’s mind. 

Hence, it is a type of conflict that is psychological involving the individual’s thoughts, values, principles 

and emotions.  

Intra-group conflict is a type of conflict that happens among individuals within a team. The 

incompatibilities and misunderstandings among these individuals lead to an intragroup conflict. It is arises 

from interpersonal disagreements (e.g. team members have different personalities which may lead to 

tension) or differences in views and ideas (e.g. in a presentation, members of the team might find the 

notions presented by the one presiding to be erroneous due to their differences in opinion).  

Intergroup conflict takes place when a misunderstanding arises among different teams within an 

organization. For instance, the sales department of an organization can come in conflict with the customer 

support department. This is due to the varied sets of goals and interests of these different groups. In 

addition, competition also contributes for intergroup conflict to arise. 

Conflict management and resolution 

People respond to conflict in different ways. People from different cultures have different conflict 

management styles which are consistent with their cultural values. Women seem to be more concerned 

about relationships and this leads them to prefer a collaborative style, and more willingness to 

compromise, or even accommodate. Men, on the other hand, are usually more competitive and less 

concerned about the relationship.  

Responses to conflict: 

Theorists have identified five main conflict management styles (Thomas & Kilmann, 2008): 

Avoidance: Many people deal with conflict by avoiding it – not dealing with it. They are unassertive and 

uncooperative (e.g. they sidestep, postpone, or withdraw) and this can result in both parties losing (lose-
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lose). It may be appropriate to avoid conflict when the issue involved is relatively unimportant to you; 

when you lack power; or are in a situation that is difficult to change. 

Competition: To be competitive, you need to display assertive and uncooperative behaviour, and pursue 

your own goals at the expense of others (often used by power-oriented people). This can result in you 

winning and the other party losing (win-lose). Competition may be appropriate or beneficial when quick 

action or an unpopular decision is vital. 

Accommodation: This is the opposite of competing. The one person is unassertive and cooperative, and 

this results in the other person meeting their needs or goals (lose-win). It may be appropriate to 

accommodate when the issue is much more important to the other person; or the other person is more 

powerful; or when you are wrong. 

Compromise: This falls somewhere between assertive and cooperative behaviour. The objective is to 

find a mutually acceptable middle-ground that partially satisfies both parties, so that both lose something 

(lose-lose). Compromise may be appropriate when the goals are moderately important but not worth the 

effort of collaboration or the possible disruption of competition. 

Collaboration: This is the opposite of avoiding conflict. Here the person is assertive and cooperative. It 

involves working with the other person to find a solution that fully satisfies both parties (win-win). 

Collaboration is necessary when the concerns of both parties are too important to be compromised. The 

five styles are summarized in the following model: 

 

 

The process of conflict resolution 

Conflict resolution in an organizational setting is a collective term used to describe any process used to 

settle disputes without resorting to going to court or using violence. It can range from informal 

communication to extremely formal processes facilitated by external mediators or even an ombudsman 

office. Typical processes of conflict resolution involve the following aspects (Gerardi, 2003). 
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Negotiation: This is the practical application of the collaborating and compromising approaches. It is 

usually the first step in trying to resolve a dispute and occurs whenever two or more parties enter into a 

discussion in an attempt to determine a mutually acceptable resolution. The general guidelines for 

effective negotiating are: 

1. Consider the other party’s situation. 

2. Have a plan and concrete strategy. 

3. Begin with a positive overture. 

4. Address problems, not personalities. 

5. Maintain a rational, goal-oriented frame of mind. 

6. Pay little attention to initial offers. 

7. Emphasize win-win solutions. 

8. Create a climate of trust. 

9. Insist on using objective criteria. 

10. Be open to accepting third-party assistance. 

11. Adapt to cultural differences. 

Conciliation: A neutral person (a conciliator) functions as a go-between to assist the parties resolve a 

dispute. Unlike a mediator, the conciliator does not usually bring the parties together to talk directly to 

each other but has many conversations with each party separately in the hopes of identifying shared 

interests and reaching an agreement. 

Mediation: One or two neutral mediators facilitate the resolution process, help the parties in the dispute 

communicate with one another, and if possible, reach an agreement. The people in the dispute make their 

own decisions and agreements, and do not leave this to the mediator. 

Arbitration: The people in a dispute present their views to one or more neutral people, who decide how 

the dispute will be resolved. Arbitrators review evidence, hear arguments, and make decisions. Arbitration 

is generally a binding process, which means that the participants agree up front to abide by the arbitrators’ 

decision.  

Consensus building: A neutral person brings stakeholder groups and individuals together to facilitate 

their efforts to address a complex issue by building consensus and reaching a decision that everyone can 

support. Consensus building is similar to mediation because the process is about people making their own 

decisions, but it usually involves a much larger group of people and is used to prevent or resolve disputes 

about public policy or other complex issues.  

Whatever process is used to manage and try to resolve a conflict, it should be proportional and consistent 

with the nature and seriousness of the conflict. For example, it is inappropriate to bring in a mediator to 

resolve a minor disagreement; or to try to negotiate with someone who is on the verge of using violence. 

Often more than one process is appropriate, so for example, you might begin with negotiation, but also 

bring in a conciliator.  

Cook & Hunsaker (2001) suggest that the following strategies be used to manage conflict on an 

organizational level: 
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To avoid intergroup conflict: 

Integrate departments and appoint full-time coordinators. 

Appoint a coordinating team between the groups.  

Appoint a temporary group to resolve problems. 

Coordinate interacting groups. 

Pass the conflict up the hierarchy. 

Put rules and procedures in place. 

To reduce dysfunctional conflict: 

Super ordinate goals: Determine an overriding goal that requires cooperative effort of both conflicting 

parties. A derivative strategy is to focus on a common enemy. 

Communication: Devising a way to increase communication can do much to correct misunderstandings, 

reduce negative stereotypes, and develop positive feelings. 

Problem-solving: Identify and solve conflicts through a mutual airing of differences, complaints, and 

negative feelings. 

Expand resources: If conflict over limited resources, expand resources. 

Third-party judgment: Appoint a common boss or mediator to resolve disputes. 

Changing organisational structure: Use this when reasons for conflict are scarce resources, status 

differences, or power imbalances. 

Avoidance: Although avoidance is ineffective in the long run, certain controlled conditions can be 

established to lessen the short-term consequences of conflict. 

TASK 4 – Write up a case study about conflict in an organisation  

Your task is to describe in detail an example of a conflict situation with which you are familiar in a 

health care or other organisational context. Your case study should include details about what 

happened; who was involved; why did it happen; how did it unfold; how did it resolve. Use these 

headings: 

The causes of the conflict (what happened, who was involved, why did it happen)  

The costs of the conflict (what were the consequences)  

The stages the conflict went through (how did it unfold)  

Responses to the conflict (what conflict management styles were used) 

The conflict management and resolution process (how did it resolve). 

Give your own opinion of the process that was followed and how it could have been improved. Post 

your case study to the Internet for discussion (get details from your lecturer about how to do this). 
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Session Summary 

 

In this session we have looked at the process of managing conflict between two or 

more parties within an organisation. We examined different sources of conflict, the 

usual stages that conflict moves through and the importance of identifying and dealing 

with conflict early so that it does not become dysfunctional. We examined different 

responses to conflict and different processes of dealing with conflict. Finally, you 

wrote up your own case study of conflict.  
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CHAPTER 13 

Systems Thinking in One Health 

Session Objectives 

 

At the end of the session participants should be able to: 

1. Describe the general concepts and properties of a system. 

2. Explain the core concepts of systems thinking in the context of one health 

interventions (key concepts systems thinking: uniqueness of systems thinking, and 

advantages of taking a systems approach to understanding a one health problem). 

3. Create systems maps of one health problems (essential elements, and their 

interconnection with humans, animals and the environment; and mapping where 

individual system elements e.g social networks, organizations, government 

communities, and ecosystems interact) 

4. Contribute as a team member to developing solutions to one health (integrating 

information and actions across disciplines / sectors, identifying leverage points for 

maximum impact, determining and mitigating unintended consequences; and 

creating essential feedback and feed-forward loops) 

Introduction  

The systems thinking session is intended for training One Health professionals who are responsible for 

human, domesticated animal, wildlife and ecosystem/environmental health. The goals are to develop 

capacity to think in a broader context in solving infectious disease by increasing exposure to and improve 

cross-sectoral and inter-professional collaboration on key disease surveillance and disease outbreaks. 

Definitions 

 

System: is an arrangement of physical components related in such a way that they act 

as a whole, where the properties of the whole arise from the relationships between the 

component parts; to form something that has a purpose, or is of interest to someone. 

Systems thinking: is thinking about the whole instead of the parts. The emergent 

properties cannot be observed or changed by studying or taking action at the level of 

individual components. Systems thinking mean giving emphasis to the relationships 

between the different components, rather than just looking at the components in 

isolation.  
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Properties of a system: 

A car can be used to describe a system as it is made of lots of bits that act together. If we take out the 

engine, the car does not work, nor do the wheels alone get us where we want to go. But a heap of spare 

parts is not a system, as they do not act together. Cars can be used to get us from place to place, meaning 

that a system must have a purpose. The following are properties of a system:- 

a) Components of a system are interactive: 

 

This simple diagram shows components (boxes) and 

interactions (arrows), the arrangement serves a given 

purpose. 

 

 

 

 

b) A system has boundaries 

 

Boundaries depict where the limits of the system are 

and which components are “in” and “out”, is 

therefore determined by the perspectives of those 

who choose to identify and define the system. 

Components outside the boundaries are said to be 

part of the “environment”. 

 

 

c) A system has inputs and outputs:  

 

Few systems are totally “closed”, they normally 

have inputs and outputs. A car, for example needs 

petrol to produce movement. Systems are often 

regarded as a means of transforming something – a 

set of “resources” or “inputs”- into something else – 

“products” or “outputs”. 
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d) A system has feedback: 

One of the characteristics of systems noted above is that the components interact. A change in one 

component or process causes a change in another component or process.  Feedback occurs when the 

changes in the second component or process “feedback” to affect the first. 

 

      

Such “feedback” may be negative (compensatory or balancing) or positive (exaggerating or reinforcing). 

e) A system has hierarchies: 

When considering arrangements of things as systems, it 

soon becomes apparent that the individual components 

can usually be considered as systems by themselves; and 

the overall system can also be considered as a 

component of a yet larger system. The “fuel injection 

system” could be considered a component of our car; 

and the car could be considered one component of a 

town’s transportation system. We can therefore say that 

systems are arranged as hierarchies.  

 

Emergent properties 

As we have seen, the properties of the overall system may be difficult to predict from looking at the 

different parts in isolation. The overall system has "emergent properties", or characteristics that appear at 

a certain level of complexity but do not exist at lower levels.  

Life is an emergent property of the human “body system”: components of the body do not show life on 

their own. A team of people can be considered as a system, but sometimes the performance of the overall 

team is difficult to predict from looking at the individual members in isolation. 

Systems thinking also means taking into account the context, circumstances or environment that surrounds 

the particular system being studied, so “systems thinking” is also "contextual” thinking - understanding 

the system within the context of a larger whole; some people also call this “holistic” thinking. 

How does system thinking differ from conventional thinking? 

All of us think in different ways. People from “western” societies tend to think differently than people 

from “eastern” cultures. Women think differently than men [gender]. Because of their education and 
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training however, scientists and technicians are particularly likely to think in what can be regarded as 

“conventional”, “mechanistic i.e. mechanisms” or “reductionist” ways. Although few people think in 

entirely one way or the other, the following table contrasts the two ways of thinking: 

Conventional thinking Systems thinking 

Concentrates on the parts themselves Concentrates on the interaction of the parts and 

organization 

Does not recognize feedback Recognizes the importance of feedback both 

positive and negative 

Follows a liner direction, logical step by step Open minded, unstructured with no set direction 

Follows ideas related to causes and effects Captures the variety of ideas 

Looks for a dominant perspective or point of view 

– the “right” one 

Takes account of different opinions and points of 

view 

Different perspectives: 

When people see a common situation, individuals are likely to recognize different "systems" because they 

have different perspectives. When we see a situation we see it through the eyes of our own culture, our 

own special experiences, our own educational background and especially our disciplinary bias, and our 

own special ability to think.  

In systems, the combination of our culture, experiences, education and thinking skill is often expressed 

as "a perspective". Our perspectives can be quite different; even when we are looking at the same physical 

world. The differences of perspective & ways of conceptualizing the system lead to differing 

interpretations of the performance or even the purpose of the system. 

What are the habits of a systems thinker? 

 

Habits of a systems thinker 

 Seeks to understand the big picture of a situation and identifies the circular nature 

of complex cause – effect relationships, and observes how elements within the 

system change over time, generating patterns and trends.  

 Recognizes that a system’ structure generates its behaviour and changes 

perspectives to increase understanding as well as testing assumptions and considers 

an issue fully and resists the urge to come to quick fix solutions / conclusions.  

 Considers how mental models affect current reality and the future; uses 

understanding of system structure to identify possible leverage actions and 

considers both short / long term consequences of actions. 
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 Finds where unintended consequences emerge / might emerge and recognizes the 

impact of time delays when exploring cause-effect relationships; finally check 

results, and changes actions if needed. 

Systems thinking in the context of one health interventions:  

Systems thinking rest on the premises that the root causes of both disease and health involve multiple 

agencies that interact in a hierarchical nature. The hierarchical nature of multiple causes, “causes of 

causes,” recognizes that some causes are more proximate or immediate than others. In the particular case 

of infectious diseases, systems thinking is the cornerstone for understanding that human, animal and 

environmental/ecosystem health are interdependent.  

Professionals working in these areas (human, animal and environmental/ecosystem health) 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.  

There is there a need to train professionals with the capacity to think in broader systems interactions in 

solving health problems related to infectious diseases and, increase their exposure to and improve cross-

sectoral and inter-professional collaboration on the response to key infectious diseases outbreaks and 

surveillance. 

Such training will provide the practical strategies of using systems thinking approach for field 

investigations of outbreaks of emerging infectious diseases, including emerging zoonotic infectious 

agents, newly identified infectious agents capable of causing pandemic threats. Participants (from 

different disciplines) will thus acquire the skills to use systems thinking to create maps of complex and 

complicated systems that include human, animal, environment and ecological components; and operate 

as a team that uses systems maps to integrate information from multiple disciplines and sectors, to develop 

strategies to address one health challenges. 

Core concepts of systems thinking in the context of One Health 

Key concepts of systems thinking in OH:  

Learning challenge in systems thinking: systems thinking is basically a problem based learning that 

requires a very deep and persistent commitment to real learning. Each team member must be prepared to 

be wrong with an understanding that an individual’s own way of thinking can be limiting and therefore 

be willing to challenge own mental model. The learning requires triangulation of people who can look at 

something from different points of view to work collectively.  

In the context of OH approach for the control communicable diseases outbreaks, the systems thinking 

philosophy requires each team member to think critically on what is known, what is not known and plans 

to find what is not known about the outbreak. 
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As a team think about: 

a) What do you need to know about systems thinking in order to use a systems thinking approach in 

addressing One Health problems? 

b) In what order should you research the items identified in the previous question? 

c) What are the primary resources of information that you will use? 

d) What will you do when you cannot find the information that you want? 

e) What will you do when you have questions? 

f) How will you know when you have enough information? 

Uniqueness of systems thinking in OH: 

Concentrates on the interaction of the different team members from different disciplines and different 

organizations; and recognizes the importance of feedback both positive and negative. Each team member 

is open minded and with no set direction, willing to take variety of ideas and takes into account different 

opinions and points of view. Systems thinking in OH are based on a collective decision making, 

appreciating the contribution and importance of all elements [different disciplines/stakeholders] towards 

the common goal (prevention, detection and response to communicable diseases outbreaks). It rests on 

the premises that there are interactions, interdependency and linkages ecosystems health, thus creating a 

strategic vision based on opportunities and threats in the interacting systems. 

Advantages of taking a systems approach to understanding a one health problem 

It provides a systemic approach to understanding disease outbreaks, employing the knowledge of 

ecosystems health; and the ability to understand inter/intra-professional linkages and relations pertinent 

to the control of diseases outbreaks. This provides a holistic approach for investigating a communicable 

diseases outbreak and identification of the stakeholders (key actors and support systems) prevention, 

detection and response to the outbreak. 

Systems thinking is strategic thinking 

What are simple, complex system and adaptive systems 

Simple Systems have high levels of certainty and predictability, as well as cause-effect relationships that 

are known. The right answer is often self-evident and undisputed and there is general agreement about 

how a problem can be solved. Complicated Systems may contain multiple right answers.  
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While there is often a clear relationship 

between cause and effect, not everyone can 

see it. This is the realm of “known, 

unknowns.”  

Complex systems are characterized by high 

levels of uncertainty and lack of agreement. 

They involve large numbers of interacting 

elements and the interactions are nonlinear. 

Minor changes can produce 

disproportionally major consequences. 

Complex contexts are in the domain of 

unknown unknowns.   

Adaptive systems are sets of interacting or 

interdependent entities forming an 

integrated whole that together responds to 

changes in the environment or to changes of one or more of the interacting parts. Feedback loops are key 

features of adaptive systems. Examples of adaptive systems are ecosystems, individual organisms, human 

communities, human organizations and human families. The individual and collective behaviors of the 

entities mutate and self-organize corresponding to the change-initiating micro-event or a collection of 

events. 

Systems maps of one health problems 

System maps are used as thinking tools for communication, and show the structure (interconnections) of 

a system of interest in a hierarchy (multi-level) of groupings. We use systems maps in the process of 

systems thinking. 

A systems map can be built by: 

Top-down approach: 

 Identify a clear purpose for your system of interest (title of system map). 

 Draw boundary. 

 Identify sub-systems. 

 Consider what sub-systems and components might be needed in each sub-system.  

 Continue moving down levels. 

 Might be useful if designing a sub-system from scratch.  

Bottom-up approach: 

 Useful if undecided about the purpose of your system of interest but where you can identify the 

elements that can combine to make it up.  

 Begin with the components that your system will include.  

http://www.akrna.com/wp-content/uploads/2011/12/abc-model.jpg


137 

 

 Group the components. 

 Continue grouping until you have a boundary. 

 Identify the purpose of your bounded system and insert the title. 

Developing solutions to One Health problems through systems thinking 

How would you solve an OH problem using Systems Thinking approach? 

 

This can be achieved by creating systems maps so as to: 

 identify the essential elements of the particular One Health problem (zoonotic 

disease outbreak); 

 identify the interconnections among the elements with humans, animals and the 

environment; and 

 map the integration points where individual system elements (for example, social 

networks, organizations, government, communities, and ecosystems) interact. 

As a team member you should be able to develop solutions by:  

a) Using concepts from “wicked” problem/“super wicked” problem theory to better understand how to 

formulate and approach One Health problems.  

b) Integrating information and actions across disciplines and sectors using systems thinking tools.  

c) Identifying leverage points for maximum impact.  

d) Determining and mitigating potential unintended consequences of planned interventions. 

e) Creating essential feedback and feed-forward loops 

?
 

Using examples of Zoonotic diseases outbreaks to practice Systems Thinking 

approach in solving One Health problem 

Using the examples of avian influenza or viral haemorrhagic fevers outbreaks: 

patients presenting to a health facility with symptoms suggestive of such out breaks 

in order to answer the questions 

Who? Who has the disease? Who else does the disease impact? Who should be in 

the One Health team? 

Where? Where was the first case discovered? Where has it spread? 

When? When was the first case discovered? How quickly is it spreading? 

How? How is the disease transmitted? How serious is it? How can the disease be 

managed and controlled? 

What? What are the implications for human, animal and ecological health? 

Why? Why did the outbreak occur? 
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Session summary: 

 

This session was intended to provide an insight into the need for a Systems Thinking 

approach in in the management of OH problems. During the session participants are 

oriented to the understanding of the general concepts and properties of a system as 

well as the core concepts of systems thinking in the context of one health 

interventions.  

Participants are also oriented into understanding and create systems maps of one 

health problems (essential elements, and their interconnection with humans, animals 

and the environment; and mapping where individual system elements e.g social 

networks, organizations, government communities, and ecosystems interact).  

Finally participants contribute as a team member to developing solutions to one 

health (integrating information and actions across disciplines / sectors, identifying 

leverage points for maximum impact, determining and mitigating unintended 

consequences; and creating essential feedback and feed-forward loops) . 
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CHAPTER 14 

Risk assessment, communication  and management 

Session objectives: 

 

By the end of the session students should be able to: 

1. Define risk, risk analysis, risk evaluation, risk control, risk management and risk 

communication  

2. Describe risk and perception of risk 

3. Explain risk communication process and its importance 

4. Describe key elements of risk communication 

5. Explain the challenges of risk communication 

6. Describe risk management and its process 

Introduction: 

Effective communication is an important component in managing disasters or infectious disease 

outbreaks, and therefore it is an essential skill to have in the event of an epidemic, pandemic or any form 

of disaster. Risk communication focuses specifically on communicating the health risks caused by 

technologies, environmental and natural hazards (including diseases) as well as human activities, amongst 

individuals, groups or institutions. This session is therefore intended to equip students with knowledge 

and skills to communicate effectively in the contexts of disasters or epidemics. The session also instills a 

favorable attitude toward effective communication as a means of prevention and response to emergencies 

and epidemics. 

 

Definitions: 

 

 Risk: probability of the occurrence of harm and the severity of that harm 

 Risk analysis: systematic use of available information to identify hazards and 

estimate risk. 

 Risk Evaluation: is based on the risk analysis as a judgment of whether a risk is 

acceptable based on societal values. 

 Risk Assessment: Process of completing risk analysis and risk evaluation 

 Risk Control: process through which decisions are reached and protective 

measures are implemented for reducing or maintaining risks within specified levels. 
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 Risk management: systematic application of management policies, procedures, 

and practices toward identifying, analyzing, assessing, and controlling the risk. 

 Risk communication: an interactive process of exchange of information and 

opinions among individuals, groups, and institutions, concerning a risk or potential 

risk to human health, animal health or the environment. 

The concept of risk: 

In life, everything we do involves a risk. This is influenced by many factors, some more emotional than 

logical. For instance, while more people die each year in automobile accidents than in airplane crashes, 

more people are afraid to fly than they are afraid to drive. This means that there is disconnection between 

science and public perceptions of risk. Accordingly, there are conflicting conceptualizations about risk. 

While health professionals, veterinarians and other scientists view risk as the probability (meaning how 

likely an even will happen or chances that it will happen) times the magnitude (referring to how bad if 

something happens), on the one hand, policy makers, decision makers and the public view risk as a sum 

of hazard (meaning something that can go wrong) and outrage (referring to sense of fear and insecurity). 

Perception of a risk: 

Risk perception is the ability of an individual to discern a certain amount of risk. This means that people 

make subjective judgment about the characteristics and severity of a risk. Psychological research has 

determined that people employ mental strategies, known as “heuristics”, as aids in decision making in 

the face of uncertainty about the risk. This involves the use of a rule of thumb based on experience, an 

educated guess based on accumulated information, an intuitive judgment based on instincts, stereotyping 

based on labeling, or common sense based on reasoning and logic. While the use of heuristics is essential 

to avoiding indecision, they also introduce systematic biases in the way people evaluate risks, including 

those related to their health. 

As risk is based on perceptions, it is associated with uncertainty, therefore may or may not happen. In real 

life, human beings differ in estimating the probability whether the risk is likely to occur (“it is risky”) or 

not (“it is not risky”). 

Even those who perceive likelihood of the risk 

occurring also differ on the extent to which they 

estimate the magnitude of the risk. Accordingly, 

risk can be perceived to be “low”, “medium” or 

“high”. 

Concepts of what constitute an acceptable or 

unacceptable risk or consequence vary from one 

community to another. For example, some people 

may perceive death due to infectious disease as unavoidable consequence but others may see same death 

as something that could be avoided. This is intensified by cultural norms or religious beliefs which imply 

a degree of fatalism to whether things happen or don’t happen.  
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Common sentiments about risk: 

a) Risks perceived to be voluntary are more accepted than risks perceived to be 

imposed. 

b) Risks perceived to be under an individual’s control are more accepted than risks 

perceived to be controlled by others. 

c) Risks perceived to be natural are more accepted than risks perceived to be man-

made. 

d) Risks perceived to affect adults are more accepted than risks perceived to affect 

children. 

Risk communication 

Risk communication includes the processes of communication among the agencies and between the 

agencies and organizations responsible for risk assessment and management. Risk communication also 

includes communication with the various parties who are potentially at risk from the site or are otherwise 

interested in the site. Overall, the risk communication process is designed to be iterative and to inform the 

risk assessment and risk management decisions. 

The role of risk communication 

Risk communication is an important tool for disseminating information about a risk. It plays a vital part 

in helping people to understand by informing them and advising them about risks they can control 

themselves, or discourage them from behaviors that are risky. The overall aim of risk communication is 

‘to provide the public with meaningful, relevant, accurate and timely information in relation to health 

risks in order to influence their choice. Kasperson et al. (1992) provides one of the goals of risk 

communication being motivating the public to act. Accordingly, accurate and timely information at all 

levels is critical in order to minimize unwanted and unforeseen social disruption and economic 

consequences, and to maximize the effective outcome of the response. Ultimately, risk communication 

helps to share information vital for saving life, protecting health and minimizing harm to self and others; 

change beliefs and to change behavior.  

 

Risk communication serves to:  

a) raise awareness about the risk,  

b) encourage protective behaviors,  

c) promote acceptance of risks and management measures,  

d) reassure the audience (reduce anxiety or ‘manage’ outrage),  

e) improve relationships (build trust, cooperation, networks), and 

f) enable mutual dialogue, understanding and decision making. 
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Risk communication process 

Risk communication is recognized as a two-way, interactive and long-term process, one where the public 

and risk communicators are engaged in a dialog, rather than acting as senders and receivers (Bradbury, 

1994). This enables the public to participate in deciding how risks should be managed. 

 

Key elements of a risk communication process are as follows: 

1. The message (information) 

2. The source (origination point of message/sender) 

3. The communicator (sender) 

4. The channel (path) 

5. Audience (receivers) 

Message: 

The effectiveness of risk communication relies on its ability to get its messages across to all relevant 

stakeholders. Importantly risk communication must ensure that messaging is frequent, consistent and 

ethical. In addition, the message needs to be clear, non-technical if at all possible, and unambiguous. Also, 

it should be remembered that risk communication should not be restricted to negative messages and 

warnings (fear arousing messages) but should include positive ‘educational messages’. 

Source: 

In context of risk, there may be various sources of information such as health professionals, researchers, 

government officials, and others. However, not all sources are equal in terms of trustworthiness to the 

public as some of information sources are more credible than others. 

Communicator: 

This requires risk communicators to develop listening skills. Communicators must acknowledge people’s 

concerns and respond to opinions, emotions, and reactions. The risk communicators must take part in 

guiding, developing, implementing, and evaluating communication efforts. They act as a bridge between 

the technical experts and the public. The communicator is also the amplifier, not the buffer, between 

management and the public (Meeker et al. 1991). 

Importantly, the communicator has to be a good speaker (Clear, empathetic/with compassion) who 

commands sense of trustworthiness and who people are likely to trust. The communicator should also 

have correct information and be very conversant with it. 

Channel: 

It is very important to choose the correct channel for the target as the entire messages can be missed if 

wrong medium is chosen. 
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Audience: 

It is important to understand the audience well, the needs of the audience as well as the characteristics of 

the audience. Knowing what to say to each stakeholder group, and how to say it, is even more vital. 

Accordingly, a key consideration of risk communication is that the target will rarely be a single audience 

but usually a variety of audiences. Thus, messages must be tailored to consider the different audiences 

that are likely to have different interests, values, levels of intelligence, education and understanding. 

Risk communication principles: 

To communicate effectively in the context of a risk, it is helpful to focus on the following core principles: 

 

1. Be faithful 

2. Be helpful 

3. Be proactive 

4. Be available 

Be truthful: Truthfulness is one of the long-term determinants of credibility. Truthfulness includes not 

making statements that cannot be substantiated and being prepared to admit what is not yet known. It is 

also important to avoid extreme or indefensible comments. Moreover, it is essential to add qualifiers to 

prepare them for what you are not telling them (until more info becomes available). 

Be helpful: Being helpful refers to responding directly to audience concerns using words and other 

information (diagrams, physical models, concepts) that are appropriate to the audience. Non-technical 

language that avoids jargon, acronyms is most appropriate for non-technical audiences. Many people have 

difficulty understanding statements about probability (e.g., increased probability of getting a certain 

zoonotic disease) but have a good grasp of outcomes (how many people die from zoonotic diseases). 

Communicators must understand their role in effectively responding to concerns, and also be aware that 

ineffective communication has the potential to aggravate the issue at hand by escalating outrage.  

Be proactive: It can be challenging for organizations to build credibility in the midst of a controversy. 

Wherever possible, public health organizations should build constructive, long-term relationships with 

their communities, especially when there are no specific public health controversies. Public health 

organizations and their staff should be recognized as credible sources of public health information who 

can be counted on to provide helpful and understandable advice whenever risk controversies emerge.  

Be available: people should be able to find answers to their questions very quickly. In doing so, public 

health agencies must be available and accessible so as to avoid people relying on less relevant, biased, 

incomplete, or confusing information as they seek to understand risk issues. Since risk information 

vacuum is a primary factor in the social amplification of risk it is important to ensure that the vacuum of 

information does not exist. 
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Risk communication challenges: 

The nature and context of risk communication pose some challenges. The main challenges are as follows: 

1. People usually receive information about health risks from multiple sources – friends, family, 

neighbors, the news media, advocacy or public interest groups, social media feeds and government 

agencies. Different sources of information may present inconsistent or even conflicting views about 

the significance of the risk and what should be done about it. Also, the scientific community may be 

divided as they may have different perspectives about potential hazards and health risk. This may 

tend to confuse the public. 

2. Risk communication operates in a context of uncertainty such that facts about the situation or event 

may be unclear, complex and dynamic. Accordingly, people may have limited technical 

understanding about a risk issue, and may have received incomplete or conflicting information. 

3. Risk communication frequently operates in emotionally-charged environments as fear, anxiety, 

distrust, anger, helplessness, and frustration are common reactions to the health risks associated with 

an epidemic or disaster. Hence, when people are upset they often distrust that others are listening, 

caring, empathetic, honest, open, competent, expert, dedicated, or committed. Moreover, when 

people are upset they have difficulty hearing, understanding, and remembering. 

4. The target audience is usually a variety of audiences, and as such messages must be tailored to 

consider the different audiences that are likely to have different interests, values, levels of 

intelligence, education and understanding. 

5. There is more than what science says, such as, emotions, moral issues, etc. These aspects have to be 

equally considered in risk communication. 

Risk communication myths: 

Besides risk communication challenges, there are common myths that often interfere with development 

of an effective risk communication. It is important to understand such myths and possible actions to 

alleviate them. The following are some of the myths: 

Myth Correct Action 

“Telling the public about a risk is more likely 

to alarm people than keeping quiet”. 

Give people a chance to express their concerns. It 

actually decreases their potential for alarm. 

“Communication is less important than 

education”. 

Pay as much attention to your process for dealing with 

people as you do to explaining the data. 

“We shouldn't go to the public until we have 

solutions to the threat”. 

Release and discuss information about managing risk 

and involve affected communities in the strategies. 

“Some issues are too difficult for the public 

to understand”. 

Separate public disagreement with your policies from 

misunderstanding of technical issues. 
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“Technical decisions should be left in the 

hands of technical people”. 

Provide information to the public. Listen to community 

concerns. Involve staff with diverse backgrounds in 

developing policy. 

“If we give them an inch, they'll take a mile”. If you listen to people when they are asking for inches, 

they are less likely to demand miles. Do not let the 

situation escalate. Involve people early and often. 

Risk assessment and management: 

Risk assessment, which is an iterative process leading to the quantification of potential risk feeds directly 

into the risk management. This is scientific activity that involves defining the nature of the risk, its 

probability, and the consequences, either quantitatively or qualitatively or a combination. The aim of risk 

assessment is to evaluate the probability and magnitude of contaminant-related effects. Information 

provided by risk assessments is needed before appropriate risk management measures can be selected and 

implemented. 

Risk management is a process used to decide whether a level of risk is acceptable in a larger context 

(socially, economically and politically) and select risk reduction options (i.e. either technical or policy-

based solutions), and assess cost-benefit of the options. This is in practice a scientific activity that involves 

actions taken to accept, assume, and manage risk. 

Risk management approaches: 

Management of the risks can be done either reactively or proactively. 

a) Reactive risk management 

This is a “Don't worry” or “We know best” approach. In most cases, nothing is done about risks until 

something goes wrong. The team then flies into action in an attempt to correct the problem rapidly 

(firefighting). Crisis management is the main choice of managing the risk. 

Proactive risk management 

This is a systematic approach of risk management that follows steps for risk management. The primary 

objective is to prevent the risk and to have a contingency plan in place to handle (control) unavoidable 

risks in a controlled and effective manner. 

Session summary: 

 

This session provided definitions related to risk, risk management and risk 

communication. The session also described risk in context of human behavior; 

characteristics of the risk; health related risks; rationale for risk communication; and 

key elements of risk communication. In addition, the session provided key principles 

of risk communication; and risk communication challenges. Moreover, the concept of 

risk management was explained as well as reactive risk management and proactive risk 

management. Finally, steps for risk management were presented. 
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CHAPTER 15 

Gender and One Health 

Session Objectives: 

 

At the end of this session you should be able to:  

1. Describe how the diverse social norms, values, gender roles and practices among 

individuals (male, female or youth) and community on the whole can affect and 

influence infectious disease management. 

2. Identify roles of gender and cultural norms and roles in infectious disease 

management.  

Introduction:  

Understanding gender-related differential exposure to risk factors and vulnerability to infectious diseases 

is key to public health competency. There are different ways in which gender affect women’s and men’s 

interactions with domestic animals, wildlife and the environment at large. Gender roles, the distribution 

of labor, decision-making power, access to, and control over resources play an important part in the bio-

insecurity, control, prevention and response to infectious diseases and emerging pandemics (USAID 

2016; WHO, 2011). The different roles and social positions that men, women, boys and girls occupy 

create different exposure mechanisms.    

These gender differences (including barriers and opportunities) need to be addressed to better understand 

the risks, to help develop effective control and response strategies and to achieve a better impact. While 

many public health actors are aware of the role that gender and cultural issues play in transmission of 

infectious diseases and their impact on effectiveness of control measures, these key factors are often 

overlooked and sidelined by policy makers and the multiple teams and actors working to contain the 

pandemics. For instance, while the spread of Ebola outbreak in West Africa was intertwined with cultural 

beliefs deeply embedded within communities, the actors striving to control the epidemic failed to address 

the gender issues that played a significant role in the transmission, control measures and public health 

outcomes. This gender training session will allow participants to develop critical analysis skills as they 

explore how gender, the realm of emerging pandemics threat (EPT) and One Health intersect and how 

policies can be developed and/or implemented to meaningfully address diseases and public health threats 

in a gender sensitive way. 

Participants are more effective in their disciplines by being aware of gender dynamics and applying 

gender sensitive approaches to emerging pandemic prevention, disease control, surveillance and response. 

Participants have the skills and knowledge to be effective agents of gender responsive One Health 

approaches. Participants become transformative agents by promoting gender equality and equity in all 

aspects of their work and sharing this information with others. Participants become gender trainers, 

helping to incorporate gender sensitive indicators and assessment tools in their courses as well as sharing 

information with other colleagues. 
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Definitions: 

 

 

1. Sex:  refers to the biological and physiological factors that define males and 

females. For example, Women can become pregnant and men cannot. 

Physiological changes to immune, respiratory, and cardiovascular systems during 

pregnancy can lead to especially severe outcomes of some infectious diseases 

including pandemic (H1N1) (World Health Organization, 2009c). 

2. Gender: refers to the socially constructed roles, behaviors, activities, and 

attributes that a given society considers appropriate for males and females. 

3. Gender-related differential exposure to risk factors and vulnerability to ill-

health: Refers to the different ways in which gender norms, roles and relations 

affect women and men’s exposure to risk factors. For example, ddifferences in 

activity patterns of males and females cause them to have different patterns of 

exposure to infectious pathogens. Also, in many countries, gender influences 

access to economic resources and the lack of access to economic resources is 

sometimes a barrier to prompt and effective health care for women (Interagency 

Gender Working Group and World Health Organization, 2005). 

Sex and Gender and Emerging Infectious Diseases 

Framework for Sex and Gender and Emerging Infectious Diseases 

The framework depicts three major components of gender (norms, roles and responsibilities, decision-

making and access to resources) and three major components of sex (anatomy, the immune system, and 

pregnancy). Sex and gender influence disease incidence, duration, and severity (see Figure 1) in two ways: 

Framework for Sex and Gender and Emerging Infectious Diseases

Skufca, J. and Arima, Y., Western Pacific Surveillance and Response Journal. Source: 
http://www.wpro.who.int/topics/gender_issues/Takingsexandgenderintoaccount.pdf
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First, sex and gender directly influence each of the three key elements of the transmission model 

(vulnerability, exposure to pathogens, and response to illness) shown in the circle in the middle of Figure 

1. These three key elements in turn help determine incidence, duration, and severity.  

Second, sex and gender indirectly influence incidence, duration, and severity through interactions with 

health interventions which act through their effect on vulnerability, exposure, and response to illness. 

How Gender Affects Disease Transmission 

How gender differences affect vulnerability to infectious disease 

Detrimental norms (for example, risk taking) and behavior may increase vulnerability to infectious 

disease. Some gender-related norms and behaviors can increase the risk factors and vulnerability to 

infectious diseases. For example, bush meat hunting is a risky behavior practiced mainly by men, which 

increases contact with wild animals and the risk of acquiring zoonotic pathogens.   

How sex and gender differences are related to exposure to pathogens: 

There are a wide variety of pathways through which gender norms, roles, and relations influence exposure 

to pathogens. These are discussed in greater detail below: 

Gender differences in occupational exposures  

Occupations such as fishing, mining, agriculture, and ranching put men at increased risk of exposure to 

mosquito-borne disease, such as dengue or malaria if they work or travel during peak biting hours. 

Differences in exposure to aedes mosquitoes during peak daytime biting hours when working or travelling 

to work are considered to be the likely cause of male excess in adult dengue cases in Singapore (Ooi, 

2001). Outdoor activities also put men at greater risk for rabies and leptospirosis. For example, studies in 

India, found that over 70% of animal bite and rabies victims were to males (Ichhpujani et al., 2008). 

Occupational exposure leading to greater incidence of leptospirosis in males compared to females has 

been found for occupations involving contact with contaminated water and soil, such as working in rice 

fields, and for occupations that involve frequent contact with carrier animals, such as pigs, cattle, dogs, 

and rats (Yersin et al., 1998).  

Gender Differences in Exposure to Livestock 

Men and women have different roles and responsibilities related to livestock production and their roles 

vary from place to place. Women often take care of livestock kept close to the household and in backyard 

farms, and men are more likely to work with larger animals as well as in large commercial farms. 

Agricultural extension workers and veterinarians typically provide more support for the types of animals 

and farms that males tend to be responsible for (FAO, 2009a). In contrast, smaller farms with smaller 

animals, which are typically the responsibility of women, have fewer resources and less access to 

government extension services to keep animals healthy and prevent disease. Men and women also have 

different gender-related exposures during the slaughtering and marketing of animals. In many cultures, 

slaughtering is a masculine activity - thereby increasing their exposure to pathogens. 
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Gender Differences in Exposure While Caring for Sick Family Members  

In almost all societies, women are responsible for the care of family members when they fall ill. Close 

contact with sick family members exposes them to pathogens that are spread from person to person. This 

can be an important transmission pathway for new pathogens. For example, caring for sick family 

members was a significant risk factor for outbreaks of Nipah virus and Ebola, which are both spread 

through direct contact (Baron et al. 1983; Blum et al. 2009). 

Gender Differences in Exposure during Child Care 

Childcare, which is primarily done by women and girls in most societies, is a source of exposure to 

infectious diseases. Children are often at greater risk for infectious diseases than adults because they don’t 

have immunity from past episodes of illness. Caring for small children involves having close contact, and 

provides many opportunities for exposure when the child is infectious and can result in higher incidence 

of disease in caretakers. This pattern is seen in many different infectious diseases. For example, in 

trachoma endemic areas (which include parts of the South-East Asia and Western Pacific Regions), 

childcare and sleeping near children have been found to increase exposure to trachoma in women 

(Cromwell et al, 2009). Young children are considered the primary reservoir for the pathogen Chlamydia 

trachomatis because active infection is most frequent and particularly contagious in this age group 

(Cromwell et al, 2009). The pathogen is transmitted through direct contact with infectious eye discharge 

and on fingers and fomites such as towels and sheets, and by eye-seeking flies. Repeated or persistent 

infections can cause blindness, causing women to have rates of blinding complications of trachoma that 

are several times higher than men (Courtright and West, 2004). 

Gender Differences in Exposures While Doing Domestic Household Chores  

Women spend more time inside the home doing household chores than men in almost all societies, and 

they may be exposed to pathogens that are transmitted in or around the home during the day. Women may 

also be exposed to pathogens while undertaking domestic chores outside the home, such as doing laundry, 

or gathering water and firewood. In some poor countries women typically spend hours washing clothes 

while standing in polluted waters, exposing them to water borne diseases such as schistosomaisis 

(Michelson, 1993; WHO, 2010).  

Gender Differences in Exposure in Health Care Settings  

Women outnumber men in health care occupations in almost all countries. Despite constituting the 

majority of health care professionals, for example, nurses who are overwhelmingly female - are often not 

empowered to protect themselves from the exposure. They often lack decision-making authority and the 

protective equipment is often unavailable or out of stock. This is especially important for new diseases, 

because the health care environment can favour the development of new resistant strains, like Methicillin-

resistant Staphylococcus aureus (MRSA) and multi-drug resistant tuberculosis (MDRTB) and amplify 

epidemics like SARS and Ebola.  

Exposure of Pregnant Women 

Pregnant women generally have more contact than usual with health care settings, and this contact might 

increase their exposure to diseases transmitted in health care settings under some circumstances. For 
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example, outbreaks of SARS and Ebola have been transmitted to pregnant women in health care settings 

(Anker, 2007a; Anker 2007b). During an outbreak of a new infectious disease, maternal services may 

need to be reorganized so that they can continue to operate safely without disruption (Rasmussen et al, 

2008).  

How Gender Affects Response to Illness 

Gender differences in care seeking for children  

Prompt treatment is important both for mitigating the effects of illness and for shortening the duration of 

infectivity, thereby reducing transmission. Studies have found gender-related differences in care-seeking 

behavior, such as consultation with physicians, hospitalizations, and expenditures on medication, favoring 

boys over girls - particularly in poor areas in societies where son preference is strong (Bhan et al, 2005). 

Gender differences in health care seeking behavior for adults  

Men and women often have different patterns of health-seeking behavior. In some settings women are 

more likely to use a variety of lower level health services than men. The reasons for different gender 

patterns of health care utilization vary with location and disease, but common reasons include: gender 

differences in knowledge; gender differences in stigma and discrimination which make women more 

fearful of diagnosis; greater constraints on women’s time because they are often responsible for both 

housework and other work; and women often need to delay treatment until someone else makes the 

decision and/or provides financial resources. Insensitivity and disrespectful behavior towards women on 

the part of some health staff has discouraged women from seeking care in some settings. On the other 

hand, masculine attitude of superiority deter men from seeking treatment of stigmatized diseases that are 

considered shameful such as HIV/AIDS (Nyamhanga, 2013) 

Gender Differences in Adherence to Treatment 

Adherence to treatment is a major factor in treatment outcomes for diseases that require long-term 

treatments such as HIV, TB and leprosy, and for reducing the potential for developing drug resistant 

strains such as MDRTB. There are gender differences in adherence to treatment regimens. Alcoholism 

and work-related problems (including loss of income from work) have been cited as reasons for men to 

default from directly observed therapy, short course or DOTS treatment (Jaggarajamma et al, 2007). 

Additionally, financial dependence and related food insecurity affect women’s adherence to anti-retroviral 

therapy (Nyamhanga, 2011).  

Gender Responsive Interventions 

The interventions should meet the immediate and practical needs of the affected population. This will 

involve taking the following into account;  

Gender sensitive disease surveillance, control and response 

It is important to better understand disease epidemics and responses in terms of gender in order to better 

meet the needs of all groups within a community.  
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The epidemiology of risk and vulnerability for all groups must be analyzed, taking into account the 

economic, legal and sociological contexts that fuel the spread of the disease, increase their burden of care, 

and prevent effective treatment and support (Skufka and Arima 2012). All data such as infection rate and 

case-fatality should be disaggregated by sex. Similarly, the profile of symptoms for men and women 

should be also separated. 

Application of minimum gender standards in all response plans It’s important to ensure the different needs 

of women, girls, boys and men are taken into account as part of the diseases [e.g. Ebola] epidemic 

containment strategy, ensuring at a minimum the following: Needs assessments and program design is 

informed by gender analysis. Equal participation for women and men in activities, inclusive of training 

Equal access to services Protection of women and girls from sexual violence and exploitation  

Scenarios Illustrating a Need Gender for Responsiveness in One Health Interventions 

Scenario 1: There is an outbreak of avian influenza in this community. The government decides that in 

order to completely eradicate this disease, they will slaughter all birds be they ducks or chicken. They 

decide to compensate all bird owners with more than 50 birds. Backyard poultry farmers are not 

compensated because most of them do not have more than 50 birds. 

In this scenario, most backyard poultry farmers and people who keep less than 50 birds are women. If 

they are not compensated and yet they have lost their birds, they lose their livelihoods. As a result of this 

policy, whenever the women detect any sick birds, they quickly slaughter them and bring them to the 

markets for sale, thereby spreading the disease and exposing more people.  

Scenario 2: The government in the country you work in wants to target farmers for training in poultry 

production and management on Avian Influenza prevention and control. They ask the animal health 

workers in the communities to identify people for training. Since men are the heads of households and 

the decision makers, they are selected to attend the training. 

In most communities that were affected by Avian influenza, the poultry care takers were women. The 

women should therefore have been a key target for disease prevention training. However, since they are 

not part of the leadership circle in many communities they are not involved in identifying trainees and 

cannot voice their opinion. Therefore, even if the men are trained, they will not deliver and the disease 

will still spread. 

Scenario 3: There is an outbreak of brucellosis in this community. Humans have been presenting at the 

health center with undulating fevers. They also have increased abortions among their animals. The disease 

is transmitted through contaminated milk and milk products. The department of human decides to create 

awareness by informing people through the radios that they should boil their milk and cook the meat 

thoroughly. They are puzzled when the outbreak continues. 

In this community, women do not generally listen to the radio. In fact, most radios are owned by men, 

and they usually listen to the news communally when they have men’s gatherings between the hours of 2 

and 5 pm at the market place. Women are not allowed in these gatherings. This is also the time when 

women are busy completing other household chores like collecting firewood. 
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Session Summary: 

 

This chapter differentiates and illustrates with examples the concepts of sex and gender. 

It also presents the framework for sex and gender in emerging infectious diseases. In 

addition, the chapter presents how gender affects disease transmission as well as how 

how gender affects response to illness. 
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CHAPTER 16 

Field work visits to One Health sites 

Introduction 

In recent times there has been an increase in the trend of diseases that result from animal, human and 

environment interactions. These diseases are collectively known as zoonoses and can be transmitted from 

animals to human and vice versa. Zoonotic diseases are complex to solve by the traditional silo-based 

health care system but a new global paradigm shift has emerged to bridge such silos towards collaboration, 

communication and coordination among the different disciplines to solve these complex health 

challenges. Such paradigm involves the use of multidisciplinary teams with ability to prevent, detect and 

respond to complex health threats through a One Health approach. The One Health Central and Eastern 

Africa (OHCEA) network of schools of public health and veterinary medicine involves many countries 

in Africa that are located in the Congo Basin (a hot spot for emerging pandemic threats). These schools 

are building capacity in One Health among students at various levels of pre-service and in-service 

personnel. They provide both theoretical and experiential learning aspects involving field attachments. 

Through One Health field attachments students gain practical experience on how to work together with 

students from other disciplines to solve complex problems. 

Objectives of the field attachment are to:  

 

 

 Orient students to the complex nature of health challenges at the human, 

animal, and environmental interface 

 Create capacity in young health professionals to work in multidisciplinary 

teams to solve complex issues  

 Contribute to creating a One Health workforce that will be necessary in 

sustaining the One Health initiative 

 Enable students get hands-on real-life situation experience they are expected to 

work in when they graduate.  

 Provide an opportunity for students to apply the theoretically learnt principles 

and techniques into real-life problem solving situations.  

 Develop student understanding of work ethics, employment demands, 

responsibilities and opportunities.  

 Provide an opportunity for students and academic staff to interact with the 

communities   

 

  



156 

  

One Health Field Sites 

These are interface areas near the training venue where there is high frequency of interaction between 

animals, humans and the environment. Once students have been trained on the emergence of zoonotic 

disease threats and antimicrobial resistance as highly complex issues that require collaboration, 

communication and coordination as well as an understanding of the concepts of One Health, leadership 

skills and other soft skills they are then exposed to experiential learning visits to One Health sites. These 

may change from one group of students to another and from time to time depending on the type of 

interventions needed to solve the observed problems in the area. The sites shall: 

 Be of interest to one health initiative  

 Have a range of activities or services or features related to one health 

 Be able to provide safe and conducive environment to the trainee 

 Willingness of the local people and leadership to host the students for a few hours as they will be in 

large numbers. 

The sites will include: 

 The One health demonstration site in Tanzania which is located in Kilosa district in Morogoro. This 

is one of the places having a very high frequency of interaction between wild animals, domestic 

animals and people, a situation which poses a risk of emerging or reemerging infectious disease 

threats. Examples could be rabies or rift valley fever. 

 Places near the training venue where there is a high frequency of interaction between animals, people 

and the environment such as waste water treatment lagoons or other water bodies such as lakes or 

rivers where animals, fish and humans are likely to interact. 

 Communities such as market, schools or hospitals where students can be engaged to learn about 

environmental contamination and challenges facing those working or living around and provide 

health education and awareness campaigns on one health issues such as rabies, other outbreaks as 

well as antimicrobial resistance. 

Examples of field sites 

 

The field sites will be:  

1. Waste stabilization ponds 

2. Communities living near wild animals interface 

3. Communities where there is high prevalence of rabies 

4. Schools 

5. Health care facilities 

6. Market places 
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Examples of field sites 

1) Waste stabilization ponds 

 Waste stabilization ponds (WSP) are waste 

water treatment technologies that are used as 

sanitation system to treat and render 

wastewater less harmful to human health and 

the environment. Such wastewater could come 

from industries and households connected to 

common sewerage systems. Unattended WSP 

can be a source of breeding sites of mosquitoes 

that transmit vector borne diseases that affect 

humans and animals. 

 In some instances water from WSP is used by 

the local residents for watering gardens and 

small farms in the area thereby forming a 

potential site for transmission of one health 

related diseases through consumption of 

vegetables and fish grown in the area. 

Antibiotics and other toxins can easily get into 

the food chain and cause resistance and other 

One Health problems.  

 Improper disposal of both human and animal excreta near the WSP contains pathogens such as 

salmonella that can affect both human and animals. 

2) Communities living near wild animals interface 

 Such communities are likely to get zoonotic diseases because of the interactions between 

domestic animals, wild animals and human 

 Health education and awareness to such communities is important and needs multidisciplinary 

professionals –One health team 

3) Communities where there is high prevalence of rabies 

 In some communities where rabies prevalence is high, it is important to do interventions ranging 

from health education and awareness to vaccination of dogs 

 Such interventions one health team as well  

  

Unprotected WSP in a sub-urban area where 

animals, humans and the environment interact 
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4) Schools 

 School pupils are not only agents of change in the community but are victims of zoonotic 

diseases 

 They live very close with domestic animals including dogs and cats 

 They are therefore,  susceptible to diseases such as rabies caused by infected dogs and cats 

5) Healthcare facilities 

 Healthcare facilities are important place to visit during field work 

 They provide data and information on zoonotic diseases cases in the catchment area 

6) Market places 

 These are areas where it is possible to reach many people at once and thus create awareness on 

zoonotic diseases  

Students core activities and deliverables from field visits 

Activities Deliverable 

Identify and analyse one health issues in the areas of placement Report 

Perform effective one health problem solving using appropriate 

quantitative and qualitative skills 

Report 

Demonstrate the ability to create, identify and evaluate options; plan, 

conduct, and report on investigations, including the use of secondary 

data 

Report  

To interact with and work within all relevant community partnerships in 

implementing and evaluating interventions and apply a range of 

disciplines to satisfy the needs of society for sustainable and healthy 

environments and the promotion of human health 

Evaluation report by field 

supervisor 

Roles and responsibilities of site supervisors 

The field supervisor serves as a role model for professional work practice and carries final responsibility 

for the students’ professional training in the field site. The professional relationship between the field 

supervisor and the students provides the foundation for the students’ performance in the field in 

supporting experiential learning. The roles and responsibilities are as follows:- 

 Attend field supervisors’ orientation and training programs  
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 Communicate with field site management and local leaders to support the field activity  

 Make pre-visits to the site to prepare for the visit and must be physically present on-site when a 

students are in field. 

 Assist the students in the preparation of day-to-day work plans, the selection of appropriate task 

assignments and signing student logbooks for activities performed 

  Evaluate the students’ performance through written evaluations and verbal feedback provided to the 

students 

 Assist students in documentation of field activities and how to write the field experience report. 

  Receive students’ report, write supervisor’s report and submit the final field report to the activity 

coordinator for record 

Duration of the field activity  

The duration of the field placement will not be fixed and will vary depending on: 

 Design of one health field work 

 Location of the field site 

 Availability of funds and other logistic arrangements 

Minimum time can be 2-3 hours visit to a nearby One Health site. 

Session Summary: 

 

In this session: 

 We have reviewed and discussed one health field sites and field activities to be 

completed by students at the field sites 

 Discussed roles and responsibilities of site supervisors 

 Discussed the duration of the field activity 
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CHAPTER 17 

Prioritized zoonotic diseases for Tanzania 

Session Objectives: 

 

By the end of the session, participants should: 

1. Know priority zoonotic diseases in the country 

2. Understand the methodology used in prioritization of the zoonotic diseases in 

Tanzania 

3. Know criteria used in prioritizing zoonotic diseases for efficient surveillance 

systems 

4. Know multi-sectoral way forward from various sectors in building laboratory 

capacity and strengthening surveillance systems 

Introduction 

Prioritization of Zoonotic diseases allows a country to focus its limited financial and personnel resources 

to building laboratory capacity, strengthening surveillance in humans and animals, developing joint 

outbreak response plans, and to creating joint prevention and control strategies on a few selected critical 

diseases. Prioritization prevents a country from spreading its meager resources thinly to concentrate on 

high impact measures for achieving desired goals. The process of prioritization consists of identification 

of zoonotic diseases of greatest national concern or public health importance for a country. The exercise 

however, does not imply that once a country has the list of prioritized diseases, other zoonotic diseases 

are not important or should not be included in national control strategies. Prioritization of zoonotic 

diseases is a key component of the Global Health Security Agenda (GHSA) and roadmaps and helps to 

set priorities for further systems capacity building in line with GHSA. 

To achieve this, and come up with a short list of priority zoonotic diseases, Tanzania organized a series 

of joint meetings of One Health Networks and the National OH platform between March and May 2017 

to prioritize 5-6 zoonotic diseases in the country. Multi-sectoral/One Health representatives of human 

health, livestock, environment, wildlife, higher education and research, and agriculture sectors were used 

in the process. 

Methodology of prioritization 

The Tanzania zoonotic disease prioritization exercise involved a two and half-day training of local 

facilitators followed by a 2-day workshop of voting for priority zoonoses. The CDC One Health Zoonotic 

Diseases Prioritization Tool was used to score and rank the diseases for the exercise. A total of 11 voting 

members representing animal health (livestock and wildlife), human health and environment sectors, and 

20 observers took part in the exercise. Ten One Health stakeholder nationals from Tanzania were trained 

to facilitate the zoonotic disease prioritization workshop. Three of the ten stakeholders were assigned to 
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facilitate in the workshop with support from two (2) CDC experts. All the facilitators were from the 

human, animal and environmental sectors. Of the ten trained Tanzanians, three were voting members 

from the three sectors. Observers were recruited from FAO, WHO, CDC, P&R, USAID, OHCU/PMO, 

OHCEA, Predict, Universities and Research institutions in Tanzania. 

A list of all zoonotic diseases reported or potentially present in Tanzania was made available from the 

stakeholders, previous meetings, grey literature and publications.  

 

What are ranking criteria used to prioritize zoonotic diseases: 

 Criterion 1: Severity of Disease in Humans 

 Criterion 2: Presence of Disease in Country/Region 

 Criterion 3: Socio-economic Impact 

 Criterion 4: Epidemic and Pandemic Potential 

 Criterion 5: Availability of Interventions 

The next step was to develop key questions for each of the criteria above (one question for each), which 

would be applied to rank the listed diseases. Each voting member individually ranked the selected criteria 

and individual scores were combined to produce an overall ranked list of criteria. Responses to each of 

the questions were scored and the scores were entered into the CDC tool’s excel sheet to generate a 

weighted and computed list of zoonotic diseases. All the diseases were then ranked by using the scores to 

obtain a list with those of highest priority appearing at the top while those with the lowest priority 

appeared at the bottom of the list.  

Results 

1. Prioritized list of at least 6 zoonotic diseases that are agreed upon by all stakeholders at the end of 

the workshop  

2. Ten local stakeholders trained on facilitation of disease prioritization. 

3. Evidence of one health team work fulfilling the primary objective of the OH initiative, central 

coordination and strengthening of OH approach to issues of mutual interest. 

4. A list of next steps for the prioritized zoonoses in terms of identifying areas for multi-sectoral 

engagement in developing control and prevention strategies  

5. Workshop summary that includes the details of the process, the list of prioritized zoonoses, and 

discussions and recommendations by the participants on how to jointly address capacity building, 

prevention, and control of prioritized zoonotic diseases  

6. Subsequently, a final report, approved by all ministries representing core voting members. 
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The final list of prioritized diseases is as follows: 

 Trypanosomiasis 

 Anthrax 

 Avian influenza 

 Rabies 

 Brucellosis 

 

Taarab singer 

Way forward 

In order to help stakeholders remember the list, an acronym was later developed by Killewo (2017) using 

the famous cultural local music on the eastern coast of Tanzania known as “Taarab” 

Participants of the workshop agreements on the following way forward: 

Way forward for Human Health and Public Health Sector 

1. Advocate the One Health approach to multiple levels and across sectors in Tanzania 

2. Regularly share reports on zoonoses with the other sectors  

3. Collaborate with the relevant sectors during outbreak responses 

4. Identify opportunities or internships for students to gain experience and training for priority zoonotic 

diseases 

5. Build laboratory capacity and strengthening surveillance for Brucellosis in humans since it is not 

currently a reportable disease 

6. Strengthen capacity for surveillance and diagnosis of the priority zoonotic diseases 

7. Consider the inclusion of Brucellosis as an IDSR reportable disease (Brucellosis is currently the only 

priority zoonotic disease that is not an IDSR reportable disease) 

8. Utilize existing Emergency Operations Center (EOC) for information sharing across sectors for 

priority zoonotic diseases 

9. Integrate priority diseases into existing control platforms (e.g. vector control), or build multi-sector 

control platforms if they are not already in place 

10. Utilize public health services at the borders for the control of trans-boundary zoonotic diseases 

11. Identify sustainable funding to support programs and plans for the zoonotic priority diseases 

Way forward for Animal Health Sector (Agriculture, Livestock and Fisheries) 

1. Strengthen capacity for surveillance and diagnosis of the priority zoonotic diseases 

2. Make the new Biosafety and Biosecurity Multisectoral Network to incorporate the priority zoonotic 

diseases for Tanzania 
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3. Develop integrated control plans for the prevention and control of the priority zoonotic diseases 

4. Share data and laboratory capacity with the National Multisector Diagnostic Laboratory Network on 

the priority zoonotic diseases 

5. Utilize satellite veterinary diagnostic capacities in the field (zone based) for sample handling and 

storage (including vaccines) 

6. Incorporate One Health approach when updating the animal trypanosomiasis surveillance platform 

Way forward for Wildlife sector 

1. Strengthening capacity for surveillance and diagnosis of the priority zoonotic diseases 

2. To provide a platform for investigation, surveillance, and response in protected areas for priority 

zoonotic diseases 

3. Utilize the wildlife biological specimen bank for research on priority zoonotic diseases 

4. Build laboratory capacity for wildlife disease diagnostics for the priority zoonoses 

5. Provide training on wildlife capture, immobilization, sampling, and outbreak response 

6. Continue to mitigate interactions between humans and wildlife by enhancing anti-poaching 

awareness and activities around wildlife protected areas for priority zoonotic diseases 

7. Continue to collaborate with stakeholders in the prevention, detection, response, and control at the 

human-wildlife-livestock interface areas 

Way forward for Environment/Forestry Sector 

1. Utilize available environmental programs and instruments for the prevention, control, and predicting 

outbreaks of priority zoonotic diseases 

2. Build capacity for environmental practitioners on the priority zoonotic diseases 

3. Strengthening capacity for surveillance and diagnosis of the priority zoonotic diseases 

4. Continue to mitigate interactions between humans and wildlife by enhancing anti-poaching 

awareness and activities around wildlife protected areas for priority zoonotic diseases 

Way forward for Research and Academia 

1. Ensure the training curricula cover the priority diseases 

2. Share existing courses and curricula, identify gaps and develop new materials for the priority 

diseases, incorporating into routine curriculum and training 

3. Provide evidence-based information and research for the priority diseases 

4. Update research agendas to include priority zoonotic diseases 

5. Utilize university expertise for laboratory, response, prevention and control for the priority diseases 

6. Conduct community based research to better understand and prevent priority zoonoses, leveraging 

social science knowledge in Tanzania 
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7. Strengthen capacity for surveillance and diagnosis of the priority zoonotic diseases 

8. Work with professional organizations covering One Health sectors providing short courses for 

continuous professional development (CPD) on the priority diseases 

9. Secure sources of funding for student fellowships to study priority zoonotic diseases 

10. Universities will work with other One Health sectors to advocate for internships for student 

engagement and training and ensure that the curriculum allows time for students to participate in field 

work 

Way forward for International Partners 

1. FAO, WHO, CDC and USAID to work with the relevant sectors and other technical experts and 

development partners to support the strengthening of core capacities related to the prevention, 

detection and response for prioritized diseases in line with global health frameworks such as the IHR 

and GHSA and OIE-PVS tool. 

Session Summary: 

 

 

In this session: 

 We have described the ranking criteria used for prioritization of zoonotic diseases 

 We have described the methodology used during the prioritization of zoonotic 

diseases in Tanzania 

 We have presented results of the prioritization exercise done by various 

stakeholders in Tanzania 

 We have itemized stakeholders’ way forward for various players in prioritization 

of zoonotic diseases 

 


