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An operational tool to enhance One Health interdisciplinarity 
 
Aragrande Maurizio1, Canali Massimo2. 

1Department of Agricultural and Food Sciences, Bologna, Italy. E-mail: maurizio.aragrande@unibo.it 
2Department of Agricultural and Food Sciences, Bologna, Italy. E-mail. E-mail: massimo.canali2@unibo.it 

ABSTRACT: In this paper, the authors stress the need for procedures aimed at easing co-operation among disciplines in the 
context of an interdisciplinary network for One Health (OH) evaluation. In 2014, partners from 18 European countries started the 
EU COST funded Network for  Evaluation of One Health (NEOH) to study in depth the problem of OH evaluation, according to 
an interdisciplinary approach. The authors propose an interdisciplinary matrix (IDM) to address the scientific complexity of real 
health cases. IDM helps interdisciplinary team members to structure OH evaluation starting from a simple mapping to a gradual 
increase in complexity through a participatory process. 

Keywords: complexity, interdisciplinarity matrix, teamwork, One Health. 

Acknowledgements: This paper is based upon work from COST Action TD1404 “Network for Evaluation of One Health 
(NEOH)”, supported by COST (European Cooperation in Science and Technology). The Action Chair, Barbara Häsler, from the 
Royal Veterinary College (London), reviewed a complete draft of the paper. 

1. INTRODUCTION 

The development of analytical methodologies in human history allowed for important scientific achievements, but it was also 
marked by a strong trend towards reductionism to the detriment of the comprehensive understanding of complexity 
(Mittelstrasse, 2015). The One Health (OH) concept requires the removal of disciplinary barriers for a global understanding of 
complex health problems. A comprehensive evaluation of OH may involve different systems and sub-systems of the social, 
environmental and socio-economic context, even when a single sectoral action is undertaken. At methodological level, the 
evaluation of OH initiatives shows the same needs as OH. Literature about interdisciplinarity (ID) often starts with definitions 
and distinctions from similar concepts that are misleading in the common sense, in particular multi-disciplinarity and trans-
disciplinarity (a systematic analysis of the definition and its evolution is in Choi and Pak, 2006; see also Bruhn, 2005). However, 
defining ID is not among the aim of this paper which focuses on the fact that, despite many and repeated calls in any scientific 
domain, at present it can be assumed that ID still remains the exception than the rule. Essays to measure trans-domain 
collaboration in scientific literature, based on the statistical treatment of bibliographic data, show that ID is present but it 
increases at a very slow rate (Porter and Rafol, 2009; Schummer, 2004) and with relevant differences among scientific domains 
(Chen et Alii, 2014). Concerns arise and suggestions are provided about the desirable characteristics of an interdisciplinary team 
(just to exemplify among recent contributions: Choi and Pak, 2007; Lélé and Norgaard, 2005; Nancarrow et Alii, 2013,), but  
other aspects receive poor attention. Given the state of the art, individual experiences are critical in building up interdisciplinary 
teams that have the skills and capacity to tackle complex problems. It is likely that this task requires a large investment in human 
capital, and a high attitude toward risk as the return on investment is uncertain; as well as strong motivation, stemming from the 
shared awareness that disciplinary approach is not enough to understand complexity, notwithstanding the magnitude of individual 
skills and the individual excellence in one discipline. This should come together with the personal aptitude to open one’s 
scientific mind (including limits and implicit assumptions), let the others go through and fill it with new ideas and views (a point 
well explained by Lélé and Norgaard, 2005). This aptitude goes back to the classical Greek philosophy statement: “I know that I 
don’t know”, but with a dynamic perspective which turns into the subsequent question: “How can I know what I don’t know?”.  

2. PRACTICING INTERDISCIPLINARITY 

The landscape of interdisciplinary approaches is scattered throughout different sectors, including those most involved in OH 
(animal health, human health and environment), but, as stated above, the adoption of interdisciplinary and system approaches is 
probably not the rule in the scientific community. If the evaluation of an action should be started today in any of the OH fields  
and according OH criteria, it would probably need a preliminary training of scientists and practitioners to become acquainted 
with system thinking and with working in interdisciplinary team. Systems approaches and interdisciplinarity are strongly linked 
as complex relationships do not recognize disciplinary borders. Understanding complexity requires varied competences, 
generally stemming from different disciplines and resulting in a model of the complexity that shows how the system works. A 
practical problem at this stage is the identification of a framework that makes each discipline’s role clear, intelligible to and 
shared by the whole team. The authors hypothesise that mapping disciplinary competences and roles is the first step towards good 
ID practice. Before entering the core subject of the paper, we focus on relevant experiences in ID, including suggestion from 
other contexts marked by similar methodological needs. 
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2.1 NEOH: an ongoing interdisciplinary laboratory for OH evaluation  

In 2014, partners from 18 COST (European Cooperation in Science and Technology) countries started the EU-COST funded 
Action “Network for the Evaluation of One Health” (NEOH, Action TD1404) to evaluate OH actions according to an 
interdisciplinary approach (http://neoh.onehealthglobal.net/). NEOH is based on four pillars (Figure 1): 

a. the development of the overall evaluation framework, a One Health index and an evaluation protocol; 
b. the application of framework, protocol and index to different One Health initiatives or case studies, using primary and 

secondary datasets; 
c. the development of a meta-analysis of the available case study to facilitate international comparison and the elaboration of 

policy recommendations; 
d. the development of a dialogue with national governments, NGOs, research organisations, and industry throughout the 

project to ensure that the evidence produced will address decision-makers’ needs. 
 

 

Figure 1 – NEOH structure 

NEOH adopts available COST Action tools to strengthen collaboration among scientists and professionals from different 
disciplinary fields, such as regular meetings, short terms scientific missions (STMS) and training schools (TS). During the first 
action semester two rounds of STSM were launched to give researchers from different disciplines and countries the opportunity 
to work together and exchange experience and acquire skills relevant to NEOH. The first TS on “Evaluation: Best practice 
approaches and applications in multiple disciplines” was successfully implemented (Cluj-Napoca, Romania, 23-26 June 2015). It 
involved scientists and professionals with rooted experience in different evaluation contexts, from inside and outside the network, 
to allow crossing discipline borders and learn about evaluation in general and to reflect on the suitability and effectiveness of 
different evaluation methods and approaches for interdisciplinary initiatives (http://neoh.onehealthglobal.net/training-schools/). 
Beside the expected project outcome, an important value of NEOH lies in the process itself, and in the human capital investment 
of each researcher to activate a living ID platform.   

2.2 Insights from other fields  

In 2001 FAO published a methodological and operational guide to study food supply and distribution systems to cities (FSDS), in 
developing and transition countries (Aragrande and Argenti, 2001). The guide aims at training researchers and city administrators 
in developing interdisciplinary case studies about FSDS in their cities. This was the first essay to apply a system vision and an 
interdisciplinary approach to FSDS study and to the formulation of integrated FSDS policy to solve the problem of feeding the 
cities of those countries. As it often happens, a system interdisciplinary approach was adopted to solve practical FSFD problems 
where mono-disciplinary visions (mainly based on pure economics) failed or were ineffective. The process which led to the guide 
was as follows:  first a wide multi-disciplinary literature review was conducted taking into account the different disciplinary 
visions concerning food distribution (including logistic, urbanistic, economic, marketing, cultural and nutritional aspects) 
(Aragrande and Farolfi, 1997). The relevant disciplinary views of the problem were then identified (Aragrande, 1997). 
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Disciplines

(Xi )
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ra
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ic

(b)

Dynamics of the 
consumption units; 
economic stratification of 
the population, food 
requirements

Social stratification of the 
population

Analysis of migratory 
flows

Trend in urban population 
growth

Description of vulnerable 
groups

E
co

no
m

ic

(c)
Social distribution of the 
resources and economic 
functions

Economic functions of the 
spaces in marketing 
channels

Economic functions and 
conflicts in the allocation 
of urban spaces

Functions and economic 
organization of S&I; S&I 
economic management 
strategies; determination 
of the cost of S&I 
management strategies 

Effects of the regulatory 
framework on resource 
allocation and cost; 
economic reasons for 
informal activities

Economic factors 
determining consumption 
models

So
ci

ol
og

ic
al Differentiation and 

sociocultural determinants 
of food models, 
purchasing patterns and 
players’ straegies

(d)
Social characterization of 
players

Urban social behaviour 
patterns, urban social 
segregation; social 
strategies for adapting to 
an urban environment

Social strategies for S&I 
management

Strategies for social 
adaptation in light of legal 
and regulatory framework

Sociocultural factors 
determining consumption 
models; social 
characterization of 
vulnerable groups

G
eo

gr
ap

hi
c

Spatial characterization of 
migratory flows

Determination of 
analytical levels; spatial 
characterization and 
dynamics of production; 
flows of goods and 
products; spatial 
determination of 
production, transport and 
marketing costs

(e) Urban-rural relations
Spatial characterrization 
of S&I

…
.

Key: disciplinary relationship no marked relationship discipline

Disciplines (Yi )

Demographic Economic Sociological Geographic Urban plann. Logistic Legal Nutritional

 

Table 1 – Interdisciplinary relationships (adapted from Aragrande and Argenti, 2001) 

Based on the literature review, a multi-disciplinary matrix was developed to outline the common area of interest and the link 
among disciplines concerning specific aspects of food distribution. This allowed identifying the issues where different disciplines 
can actually co-operate to share the analysis of real situations and possibly reach a new (inter-disciplinary) understanding of the 
problem (Table 1). Finally, a system of causal relationship was drawn where each analytical problem was assigned to the 
pertinent discipline with a clear indication of the link with other disciplines (Figure 2), the problem/discipline grid. It guides task 
assignment among disciplines based on a comprehensive understanding of the problem as a whole. Since its publication, the 
guide inspired several FSDS studies in different geographical contexts.  Recently, a revision process started to adapt the guide to 
FSDS recent development and for methodological upgrade (1st Mediterranean Conference on FSDS in Urban Environments, 
Rome July 6-7 July 2015; Expert Meeting on “Analysis of complex food systems meeting urban food needs and formulation of 
local policies and investment plans”, FAO, Rome 8 July 2015). Despite criticism, the guide market an effective methodological 
tools in the domain of FSDS studies.  

Disciplines

 

Figure 2 – Problem/discipline grid (Aragrande and Argenti, 2001) 
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2.3 Knowledge transfer to OH evaluation 

Despite different contexts, similarities are identified when comparing the above mentioned FSDS issues and OH evaluation. 
Namely:  the perceived ineffectiveness of the disciplinary approach when complex phenomena are tackled; at methodological 
level, the opportunity to adopt the system as analytical unit to understand the complexity of the problem; at operational level, the 
need to build up interdisciplinary teams to study the problem. In this respect it is crucial to explore how scientific synergies to 
promote ID can be created and how awareness about and understanding of complexity can be developed among team members.  
When an evaluation question is considered in the OH domain, the relevant question also adds the perspective on how far an 
action will produce effects within the society. An interdisciplinary evaluation team deals with this question and must manage 
intellectual resources to understand (and then evaluate) how an action, starting from a point in the system, spreads effects 
throughout the relevant salutis loci of the socio-economic system: human health, animal health, environmental health, the society 
itself.  Based on the case described under § 2.2, a simple tool to start reasoning about the effects according to a systemic view 
may be a matrix of inputs (actions undertaken, the hexogen dynamic element of the system) and outputs (possible effects of the 
input within the system).  The idea of a matrix to ease interdisciplinary collaboration is not new. Lerner and Berg have recently 
reasoned about the need of a similar tool for training purposes in OH (Lerner and Berg, 2014), a different context of course, but 
with a similar underlying perception of the problem. The input/output matrix can be shaped like in Table 2. To exemplify, the 
input may well be a policy health measure against a zoonosis and its effects on animals and human health (e.g. brucellosis). At a 
first stage, the corresponding measures (black dots) are identified in their context (policy measures, social context) according to 
their specificity or sub-sector (e.g. surveillance, vaccination, information or prevention), and effects are then located in the 
respective boxes or subsector. At a second stage relationships among sectors and sub-sectors are identified (e.g. surveillance may 
determine greater effectiveness in adopting vaccination, which can result in turn in reduced production losses at farm level; at the 
same time, prevention may educate good food practices, increasing food and nutrition standards, finally resulting in increased 
human health standards; etc.) 

 

Table 2 – Interdisciplinary matrix (IM) of inputs and outputs 

The example is merely indicative. The relevance the interdisciplinary matrix (IDM) is methodological and must be evaluated in 
an evolutionary perspective: an exercise in ID and system thinking that team members should perform in relation to a specific 
problem to evolve toward an integrated vision of the problem under analysis. Step 1 of the exercise is a field mapping where 
team members identify causes and effects of the inputs according to their disciplinary competences and put them in a general 
framework. Step 2 focuses on the identification of the relevant relationships among columns and rows. At any stage of the 
process the matrix may be expanded to take into account several sub-systems of the main salutis loci (increased number of rows 
and columns, sub-rows and sub-columns). The initial composition of the team is the real starting point of the process, but the real 
challenge is its evolution during the process. A preliminary selection of team participants should be done taking into account on 
the one side the current status of the scientific knowledge about the specific problem and, on the other side, the disciplinary 
competences of the potential team members. Personal aptitude and scientific expertise count, as mentioned above. The relevant 
aspect of the process is that the team, whatever it is at the beginning, is able to grow and expand itself according to a participatory 
method to adapt to the scientific need. The utility of the IDM is limited in time: it expires when the need appears to evolve from 
the schematic simplified vision of the problem toward a real systemic analysis, that is moving on from a bi-dimensional matrix to 
a n-dimensional system.  

3. ADDED VALUE TO THE ONE HEALTH APPROACH   

The IDM can help to conceptualize a practical problem concerning the work of an interdisciplinary team facing an evaluation 
process based on OH philosophy. It has the advantage of guiding the process of  understanding complex problems starting from 
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simple procedures and tasks, which most of researchers and professionals may be familiar with. The underlying strategy is 
moving step-by-step from simplicity to complexity to create team competences (interdisciplinary) starting from individual 
competences (disciplinary). The procedure is simple, it does require strong leadership and preliminary work of promoters and 
process leader, but it requires no preliminary methodological and theoretical competences of team participants in ID and system 
thinking, providing at the same time opportunity to understand the advantages of these methods in real time and in relation to 
practical issues. 

4. CONCLUSIONS 

Understanding complexity requires methodological skills rooted in knowledge and system theory. OH and its evaluation are 
complex activities and challenge professionals, researchers and policy makers in many ways. The challenge mainly lies in the 
possibility to develop a general diffused systemic aptitude in approaching health problems among those people who have 
responsibility in OH. Interdisciplinarity is a part of the challenge, probably preliminary in view of greater objective. In this paper 
authors mainly focused their attention on team work, a segment of the process, but a potential bottleneck: assuming that 
mainstream problem analysis is currently influenced by disciplinary approaches, complexity and ID may be barriers to the 
diffusion of OH philosophy. Consequently, the process of simplifying complexity cannot be avoided even though at first sight it 
may appear to be a contradiction in itself.  This paper focuses on a very specific aspect of the ID process and presents an 
approach that allows disciplinary experts to work together and advance as a team toward an interdisciplinary vision of the 
problem to be evaluated, which promises increased effectiveness. In this context, IDM’s aim is to identify the existing scientific 
and cultural borders among disciplines, the grey areas of knowledge (where knowledge is missing), and the overlapping 
territories (where analytical competences are redundant and/or cooperative). This procedure intends to be a pivotal tool to 
coordinate different disciplinary competences and increase effectiveness in health research, policy and management. A final 
consideration concerns the way different sectors (human health, animal health, environment specialists) implement ID, system 
and holistic approaches to health, a point that may be worth further systematic investigation  among the various salutis loci to set 
potential differences at semantic, scientific and functional level.  
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ABSTRACT:  
In food security, integration of data and knowledge across disciplines is needed to prevent food-related diseases, improve 
sustainability, traceability, quality, animal welfare, diminish food waste, have a clear picture of the environmental impact, 
improve communication to different stakeholders and introduce nutritional factors considering the enlarging need to ”feed the 
planet”. In this study, we propose a map of indicators and metrics for making a holistic assessment of food considering human 
health risks (e.g. infectious agents, contaminants), benefits (e.g. nutritional values), environmental impacts, and social impacts 
(e.g. in vulnerable population). The map is analyzed using system thinking approach together with a SWOT (strengths, 
weaknesses, opportunities and threats) analysis for each problem formulation. An Italian pork product (“Prosciutto cotto”: ham) 
was selected as the first case study. 
Keywords: integrated food security, food safety, global indicators, system thinking, risk-benefit assessment. 
 
1. INTRODUCTION 
In the past few years, words as resilience, global climate change, food security, food safety, biological and chemical hazards are 
increasingly used to emphasize the importance of improving and studying all stages of the food supply chain in order to secure 
the production of safe and sustainable food. As in other risk analysis fields, a systematically thinking and a holistic approach to 
food security needs to be introduced to take into account, in a comprehensive way, all the mutual correlated health-related 
components of the socio-ecological system, following the One Health concept. Databases and predictive models should be 
combined in a broad manner to be able to find interconnections, important variables, and potential nodes to assess the overall 
sustainable nutrition security and improve elements such as traceability, detection of foodborne hazards, nutritious value and 
communication in every step of the value chain. Sustainability indicators and metrics from Life Cycle Assessment and Risk 
Assessment should be integrated to provide a more holistic assessment of the food chain. Certified products can gain increased 
credibility from the consumer, if adequate information is provided through all steps in the production chain from primary 
production to retail.  

1.1 GDSI GROUP 

The Global Decision Support Initiative (GDSI) was established in response to the tremendous challenges facing global society in 
the quest of sustainable development and sustainable and safe solutions. The main aim is to provide interdisciplinary knowledge 
and methodology in the field of research-based decision making and provide a decision support framework considering 
sustainability, risks and benefits. 

1.2 MAP OF METRICS AND INDICATORS 

As a first step we have provided an open map for indicators and metrics that are useful in food security considering all the 
elements of the food chain (see Fig.1). The map considers human health risks (e.g. infectious agents, contaminants), benefits (e.g. 
nutritional values), environmental impacts (e.g. energy consumption), and social impacts (e.g. in vulnerable population). 
As in the system thinking approach, diverse elements are interconnected and bring knowledge from different fields together. The 
efforts are to provide, for each element, a quantitative metric to be able to assign a measure to the value in the prospective of a 
possible surveillance system. 
For each component of the socio-ecological system, information and data are collected considering availability, provenience, 
variability, uncertainty, availability of models for comparison, and the period of validity of the information. The latter is essential 
with respect to the decision maker who needs to have a clear and updated overview. Therefore, the mapping of the indicators 
focuses on the following set of queries: 

 Availability of data and databases 
 Data uncertainty  
 Availability of models and metrics 
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 Preferences of different stakeholders (governance regulators, NGOs, distribution chains, small and big production 
industry, consumers,..)  

 Existing regulations (e.g. CODEX Alimentarius, Water Framework Directive, REACH). 
Key indicators and defined metrics for decision making for each specific problem formulation (e.g. a certain decision may 
improve food safety but enlarge the environmental impact) are assessed using a combination of system thinking and the SWOT 
(strength, weakness, opportunities, threats) approach. 

 

1.3 Case study: Prosciutto  

The production of ‘Prosciutto’ is used as a case for the initial screening method (see Fig.1). All available (and calculable, 
measurable) elements from the animal feed phase to the product at the consumer are combined as in a system thinking approach 

after investigating the involved variables.  

Connections and relationships between different elements lead to new knowledge, transparency and overall traceability of the 
final product. The screening method helps to compare products or product chains, to identify critical steps, and to observe the 
problems, risks or benefit from several different perspectives. 

 

Fig. 1 Main indicators in the pig production chain  

 
 

 

 

 

FOOD PRODUCTION (main variables and related indicators and metrics)

PHASE
ITEM PRODUCTION /WASTE STORAGE / 

PACKAGING
DISTRIBUTION/
CONSUMPTION

PIG quantities and type of pathogens (CFU), 
fodder production, compostion and 

impurities (pesticides/ chemicals /CO2 
emission, nutritional supplements) (CMR/ 

ADI / , ecological indicators: land use, 
water use), veterinarian pharmaceuticals
(AMR), manure, animal welfare, health

and safety (sick days, number of 
incidents), emissions (AQI, indoor –

outdoor intake)

chemicals (Refdose, slope
factors), materials availability

transport (local/regional 
air pollution, noise, 

accidents, environm. 
indicators), traceability 

(specific quality 
indicators)

PROSCIUTTO
chemicals (additives, -salt, aromas-) 

(DALY/ADI); temperature (cooking –
refrigerating) (Phys-Chem indicators) 

labels, chemicals, temperature 
(Phys-Chem indicators)  

Transport (see above), 
traceability , nutritional

values (QALY) allergens 
(ref dose, slope factors, 

ADI) 

18



 

3 
 

 

 

Table 1. Abbreviations and Acronyms used in  

Fig. 1 

 Definitions 

CFU 

CMR 

AMR 

SWOT: 

Colony Forming Unit 

Carcinogenic, mutagenic, reprotoxic 

Anti-Microbial Resistent 

Strenght Weakness Opportunities Threats 

LCA Life cycle Assessment 

LC50 Lethal Concentration 50% 

V Volatility 

ADI Acceptable Daily Intake 

AQI Air Quality Index for the selected pollutant 

EFI Environmental Fate Index 

DALY Disability-Adjusted Life Year 

QALY 

Refdose 

Quality-Adjusted Life Year 

Reference Dose 

 
 
4. ADDED VALUE TO THE ONE HEALTH APPROACH 
The mapping of indicators and metrics (including Environmental Footprint indicators from LCA) and the deep analysis of the 
value chain improves knowledge within the entire pig value chain, assuring more traceability, transparency and possible 
cooperation within stakeholders.  
 
5. CONCLUSIONS 
Risk Assessment (RA) (Human health, Environmental, Food) and Life Cycle Assessment (LCA) including relevant databases can 
be carefully combined to get an optimal set of descriptive indicators and metrics to quantitatively assess a specific problem 
formulation. This would be of high value for decision makers acting in complex systems, where many different considerations 
must be taken. 
Obviously, a lot of research is still needed to develop appropriate integrated models and to improve the quality and 
reproducibility of input data to perform such holistic assessments. 
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ABSTRACT: Large territory and diverse natural climatic and geographical characteristics of Kazakhstan create challenges in 
making epidemic risk assessments and predictions for the country as a whole. In order to transition epidemic risk management to 
individual administrative areas the Committee for Consumer Rights Protection of Kazakhstan has developed a concept for 
modernizing the existing national epidemiological surveillance system. The system will consolidate the current and retrospective 
sanitary-epidemiological and socio-economic data in a new tool for epidemic risk management called the Regional Sanitary-
Epidemiological Passport (RSEP) for each of Kazakhstan’s districts, which will provide capabilities for short-term (2-3 years) 
and long-term (3-5 years) forecasting. The RSEP will focus on plague, tularaemia, anthrax, CCHF, brucellosis, cholera and other 
marker diseases. The RSEP will include GIS maps of natural foci, their distribution, and long-term observations of epizootic 
activity to account for the difficulty in forecasting, due to the sporadic morbidity of the population. The open-source Electronic 
Integrated Disease Surveillance System (EIDSS) will serve as the main tool for the proposed methodology, in addition to its 
functions as the national epidemiological e-surveillance system, collecting, processing and analysing data on 64 diseases in 269 
organizations of the Committee. The epidemic risk management methodology was developed and approbated for CCHF, and has 
shown a high level of accuracy of prognosis.  The next steps are formulated for further epidemic risk management methodology 
development and approbation based on multivariate analysis per administrative areas of Kazakhstan using the EIDSS capabilities.  

Keywords: risk management, one health, EIDSS.  

1. INTRODUCTION 

Given the vast territorial variation of natural climatic and geographical features within the administrative units (districts) of the 
Republics of Kazakhstan, it is virtually impossible to make a common and unequivocal conclusion about the epidemic health risk 
of the country regarding individual infectious diseases. The presence of natural foci of especially dangerous pathogens such as 
plague, tularemia, anthrax, hemorrhagic fevers, etc., which do not cover the entire territory of the country, but rather are “tied” to 
the territories of specific administrative units (regions, districts), can serve as a good example of this problem. In particular, the 
World Health Organization (WHO) categorizes Kazakhstan as a high-risk country for Crimean-Congo hemorrhagic fever 
(CCHF), despite the fact that the CCHF natural foci are present in only 3 of 14 regions, and only in 27 administrative districts out 
of 169. 

A peculiar feature of the epidemiological surveillance systems of countries of the former USSR is their standard practice of 
requiring medical institutions to compile country specific aggregated digital data on 64 infectious diseases that are capable of 
causing emergencies in the sector of national and international public health. This data is listed according to the WHO’s 
nomenclature at 3 levels: 1 - district, 2 - region, 3 - country. This information is of a digital and statistical nature, and describes 
the epidemic situation over the past period (month, year), but gives no clue as to the causes and factors contributing to the growth 
or reduction of the infectious incidence rate levels in specific areas. 

However, for the efficient operation of national epidemiological surveillance systems and timely response to epidemic threats at 
the point of their detection (at the regional and district levels), it is important to be able to make a scientifically based estimation 
of the existing epidemic risks to the population, and forecast the situation. 

With the goal of switching to real-time forecasting, assessment and management of epidemic risks in several administrative 
areas, the Committee for Consumer Rights Protection of the Ministry of National Economy of Kazakhstan has proposed to 
develop a new tool: the Regional Sanitary-Epidemiological Passport (RSEP) which would be generated automatically for each 
and every district of Kazakhstan on the basis of multi-year databases that are at the disposal of the epidemiologists. It is assumed 
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that the RSEP would contain infectious incidence rate dynamics according to the primary (marker) infections (7 nosologies), 
including a forecast for 1-2 years, as well as predictive GIS maps of natural and soil foci for especially dangerous pathogens (7 
nosologies) with a 3-5 year forecast of their activities. 

The underlying principle of generating an RSEP relies on the availability of accessible data (for a district epidemiologist), 
updated once every 6 months, which is the minimum required to obtain an objective assessment and predict the epidemic 
situation within the region. The purpose of the RSEP is to prevent emergencies of a sanitary-epidemiological nature, and to 
minimize the damage to the environment and health of the population. The RSEP is to be introduced as a new working tool for 
field epidemiologists in order to objectively assess the real-life situation, and to forecast epidemic risk at the regional level, and in 
each particular district (town) of Kazakhstan. 

2. METHODS OR DESCRIPTION 

The current and retrospective sanitary-epidemiological and socio-economic data will be consolidated in a new tool for epidemic 
risk management called the Regional Sanitary-Epidemiological Passport (RSEP) for each of Kazakhstan’s districts, providing 
capabilities for short-term (2-3 years) and long-term (3-5 years) forecasting. The RSEP will focus on plague, tularemia, anthrax, 
CCHF, brucellosis, cholera and other marker diseases. The RSEP will include GIS maps of natural foci, their distribution and 
long-term observations of epizootic activity to account for the difficulty in forecasting, due to the sporadic morbidity of the 
population. 

The open-source Electronic Integrated Disease Surveillance System (EIDSS) (2,3) will serve as the main tool of the proposed 
methodology in addition to its functions as the national epidemiological e-surveillance system collecting, processing and 
analyzing data on 64 diseases for 269 organizations of the Committee for Consumer Rights Protection of Kazakhstan. 

2.1 Electronic Integrated Disease Surveillance System (EIDSS) in Kazakhstan  

The Electronic Integrated Disease Surveillance System (EIDSS) (2,3) is a disease surveillance system developed to improve 
national disease surveillance by providing a secure way to collect, share and analyze human, veterinary, vector and laboratory 
data in one integrated database with the capability to electronically transfer required information to global data repositories of 
international entities. EIDSS is customized for each country to collect case-by-case data for diseases of priority using approved 
case definitions as well as aggregate data for other diseases.  Data is collected at the district level and rapidly transferred to the 
national level. This capability allows the country focal point to have all information required for international reporting in a near 
real-time manner. 

The development of EIDSS is based on cutting-edge expertise from the Centers for Disease Control and Prevention (CDC), 
Walter Reed Army Institute of Research (WRAIR), and others with more than 100 thousand man-hours of expertise incorporated.  
The EIDSS project became open-source in 2013 and is available on the eidss.codeplex.com project portal. 

EIDSS is currently deployed nationally in a number of countries including Azerbaijan, Georgia, Kazakhstan, Ukraine and Iraq. 
The implementation in Kazakhstan on the human health side includes all rayons (districts), oblasts (regions) and national level 
with 593 workstations and around 700 trained surveillance and laboratory professionals.  In Kazakhstan EIDSS covers all 64 
reportable diseases (EDP and non-EDP), which are reported on case-by-case and aggregate basis. 

2.2 Crimean-Congo Haemorrhagic Fever Risk Forecast Example 

In 2012, the EIDSS (2,3) database was loaded with 3 groups of indicators for the 2007-2011 period: population counts by 
districts; tick infection rate; CCHF human incidence rate.  A multivariate epidemiological analysis was conducted in the EIDSS 
program to reveal areas with the most CCHF risk.  The information was grouped into 3 outbreak prognosis risk levels (high, 
medium and low) for all 25 CCHF endemic districts of Kazakhstan.  This prognosis for 2013 was provided to the public health 
service of Kazakhstan to aid in  the planning of activities. 

Actual information on the CCHF foci situation was received for the first half of 2013: details on the number of people who had 
sought health care in relation to tick bites, tick infection rate figures and three human cases of CCHF.  The major criterion for the 
evaluation of the prognosis was the actual number of tick bite complaints. 

It was determined that the 2013 prognosis (1) with a high outbreak risk estimate for 9 districts of 3 regions of Kazakhstan proved 
to be accurate for 8 districts (88.9%).  Moreover, in two high outbreak risk districts 2 out of 3 CCHF human cases were 
registered.  The prognosis for the districts with medium and low outbreak risk proved to be accurate in 13 of 16 CCHF endemic 
districts (81.3%).  The received information has been proven statistically reliable (statistical significance is 0.95) and confirms 
that EIDSS software provides a reliable prognosis of CCHF epidemic threats for specific districts, and can be used for 
management decision-making. 

The proposed method requires the following four indicators grouped by CCHF endemic districts (for no less than a 5-year 
period): 

1) Population counts in CCHF endemic districts 
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2) Tick infection rate (proportion of seropositive samples for CCHF to the total number of tested laboratory samples) 

3) CCHF human incidence per 10,000 persons 

4) Number of people reporting tick bite complaints to medical institutions 

 

Fig. 1: Actual situation in 2013 and the prognosis for the CCHF outbreak risk level prepared in 2012 

2.3 Regional Sanitary-Epidemiological Passport (RSEP) Development Methodology 

The development of the Regional Sanitary-Epidemiological Passport (RSEP) is planned in three stages.  

STAGE 1: Epidemiological analysis of the situation in the rather well studied Almaty region will be performed during the first 
stage.  The Almaty region has a developed infrastructure, an average level of total incidence rate, and the majority of natural foci 
registered in Kazakhstan: plague, tularemia, tick-borne encephalitis, soil foci of anthrax, brucellosis, and others, and borders the 
territory of the People's Republic of China.  An RSEP mathematical model for the Almaty region will be developed based on the 
approbated model for CCHF and will serve as a basis for a regional RSEP. 

STAGE 2: The RSEP of the Almaty region created during stage 1 will be used during stage 2 as a basis for the development of 
RSEPs for other Kazakhstani regions with high epidemic risk:  

 South Kazakhstan Province (high population density, high (higher than the average) level of infectious diseases; 
borders the Republic of Uzbekistan) 

 West Kazakhstan Province (borders the territories of the Russian Federation) 

 East Kazakhstan Province (borders the Russian Federation and the PRC, which have the common natural foci of 
plague, tularemia, tick-borne encephalitis, and others) 

Data from sanitary and epidemiological monitoring for 2014 will serve as the basis for forming the RSEP for the Almaty region, 
and data for 2015 will be used for the South Kazakhstan, West Kazakhstan and East Kazakhstan Provinces. This will enable 
verification of the model’s efficiency and the accuracy and reliability of RSEP forecasts for all four provinces by the end of 2016. 
Based on the results the mathematical model will be calibrated and adjusted. 

The RSEP methodology will be tested at the sanitary and epidemiological institutions of the Committee in all four regions at all 
three levels: district-region-country. 

STAGE 3: Required regulatory legal base and guiding documents will be developed for the implementation and operation of the 
RSEP in the Republic of Kazakhstan. The result shall be the implementation of the RSEP in Kazakhstan. Exchange of 
experiences with the concerned countries of the Central Asian region and the Caucasus. 
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The verification of the scientific hypothesis, confirmed by the required level of reliability of the forecasts based on the RSEP will 
allow for finalization of the model and new methodology of epidemic risk estimation and management by administrative 
territories of the Republic of Kazakhstan in 2017. This will ensure its implementation and use as a new working tool for field 
epidemiologists at district and regional levels, and its use as a basis for sound management decisions at the national level. 

3. RESULTS 

1) This research proposes a concept and methodology for the epidemic risk assessment and management in the Republic of 
Kazakhstan’s administrative territories for implementation as a new working tool. This tool is a Regional Sanitary and 
Epidemiological Passport (RSEP), which will serve as a basis for assessment of the current and predicted epidemic situation, 
forecasting of epidemic risk in several administrative territories, and adopting of scientifically based management decisions at the 
district, regional and national levels. 

2) The CCHF epidemic risk management method was developed and approbated, and has shown a high level of accuracy. The 
prognosis for the districts with medium and low outbreak risk proved to be accurate in 13 of 16 CCHF endemic districts (81.3%).  
The received information has been proven statistically reliable (statistical significance is 0.95) and confirms that EIDSS software 
provides a reliable prognosis of CCHF epidemic threats for specific districts, and can be used for management decision-making. 

3) The epidemic risk assessment and management methodology once fully developed and tested can be applied regionally and 
internationally as a part of the Regional Surveillance concept, in particular with the Republic of Georgia and the Republic of 
Azerbaijan since EIDSS, which serves as the foundation for the tool, is currently installed and operated as a national disease 
surveillance system in both Georgia and Azerbaijan. 

4. ADDED VALUE TO THE ONE HEALTH APPROACH 

The proposed concept and methodology for the epidemic risk assessment and management brings together data from sanitary-
epidemiological, socio-economic, veterinary, human and vector areas. It focuses on plague, tularemia, anthrax, CCHF, 
brucellosis, cholera and other marker diseases, many of which are zoonotic.  The open-source Electronic Integrated Disease 
Surveillance System (EIDSS), which serves as the main tool of the proposed methodology, is built to support national 
epidemiological e-surveillance systems for both human and veterinary disease. This comprehensive concept and methodology 
presents a truly One Health approach to disease risk assessment and management. 

5. CONCLUSIONS 

The concept and methodology for the epidemic risk assessment and management implemented in a working tool for 
epidemiologists called Regional Sanitary-Epidemiological Passport (RSEP) will provide the employees of national disease 
surveillance systems and central reference laboratories of Kazakhstan, Georgia and Azerbaijan with the One Health capabilities 
to conduct an objective assessment of the epidemiological situation in the regions, predict the epidemic threats within both short-
term (1-2 years) and long-term (3-5 years) periods, and ensure the exchange of reliable epidemiological information.  Use of 
open-source EIDSS as a national electronic disease surveillance system, collecting data on 64 reportable diseases in 269 
organizations, will provide the foundation for the risk assessment and management methodology implementation. This project 
will contribute to strengthening of the regional and global surveillance with the ability to forecast and identify infectious threats 
in order to strengthen the prevention of incidence rate increases within the framework of the Global Health Security Agenda 
(GHSA). 
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ABSTRACT: Aedes albopictus, or Asian tiger mosquito, invaded in the last decades a wide area of the World and is considered 
one of the most invasive mosquito species, with a very aggressive behaviour and specific aptitudes to infest urban ecosystems. It 
is also a known vector of important human and animal diseases, especially caused by viruses and nematodes, and has proved 
capacity for local transmission of Chikungunya and Dengue within Europe. Its global expansion has been facilitated by growth of 
international trade and movement of people. Prevention of diseases vectored by this Culicidae largely depends on the 
management of the ecological factors, which boost the spreading and the intensity of infestations. This research evaluated public 
costs related to the implementation of the Plan for A. albopictus control and Chikungunya and Dengue prevention set up in 
Emilia-Romagna region (Northern Italy), where a Chikungunya epidemic outbreak occurred in 2007 with 247 people infected. 
The Plan started in 2008 by involving more than 280 municipalities and 4.3 million inhabitants within the region. The Plan’s 
activities mainly target the ecological conditions for the multiplication of infestation hotspots in urban areas to reduce the 
probability of rapid and uncontrolled disease spreading in case of outbreaks: this includes monitoring the infestation intensity, 
larvicide treatments in public and private areas, adulticide emergency treatments to isolate disease outbreaks, information in 
schools and to citizens, and compulsory good practices. The study accessed to data on the expenditure supported by all the public 
institutions involved in the implementation of the Plan. Main results include: evaluation of public costs related to some key 
indicators, analysis of differences in expenditure among municipalities and correlation between expenditure and socio-economic 
and environmental factors, as well as recommendations to improve the Plan’s economic efficiency and management. 

Keywords: Economic efficiency of vector-borne diseases control, Tiger Mosquito, Chikungunya and Dengue spreading in 
Europe. 
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1. INTRODUCTION 

1.1 The Asian tiger mosquito and its actual and potential danger as arbovirus vector in Europe 

Aedes albopictus, commonly known as Asian tiger mosquito, is an invasive species originated in South-Eastern Asia, which in 
the last three decades invaded a wide area of the world and can be currently found in temperate and tropical Asia, most of Pacific 
Ocean islands, Africa, Northern and Southern America and Southern Europe (Benedict et al., 2007; Sambri et al., 2008; Paupy et 
al., 2009). The geographical expansion of the insect has been facilitated by human activities and the increasing transnational 
movement of people and goods along the last decades has been determinant (Paupy et al., 2009). In general, the unwitting 
transportation of invasive species beyond their original habitats can be considered a negative externality of international trade, 
but globalization has brought this phenomenon to unknown dimensions (Perrings et al., 2000; Perrings et al., 2002) and the 
ultimate consequences are mostly unknown. A. albopictus is considered the most invasive mosquito species (Buhagiar, 2009) and 
has been listed among the 100 world worst invasive species by the Invasive Species Specialist Group (ISSG, 2009). 

A. albopictus was probably introduced in Europe through trading of used tires, which may easily become water-holding 
containers perfect as mosquito breeding sites (Adhami and Reiter, 1998; Carrieri et al 2011, Lounibos 2002). It was firstly 
detected in Albania in 1979 (Adhami and Reiter, 1998), then in Italy (Sabatini et al. 1990), and is now widespread in the 
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continent, with areas of establishment in Spain, Southern France, Southern Switzerland, Italy, Slovenia, Croatia, Montenegro, 
Albania, Greece, Bulgaria, and Romania, and areas of new detections in Central and Northern France, Belgium, the Netherlands, 
Germany, Central and Northern Switzerland, the Czech Republic, Slovakia, Austria, Hungary, Bosnia and Herzegovina, Serbia, 
Turkey, and Caucasian Russia (ECDC, 2015). Recent projections suggest that tiger mosquitoes will further expand their habitat 
European territories (Benedict et al., 2007; ECDC 2009, 2012a, and 2013; Caminade et al., 2012). 

The mosquito’s popular name is particularly suited to describe its appearance, with visible black and white streaks, and its 
aggressive daytime biting behavior, which can considerably limit, for example, the use of parks and gardens (Carrieri et al. 2008). 
Besides humans, tiger mosquito also attacks a large variety of mammals and birds, including domestic species, which gives it a 
high potential as disease vector (Estrada-Franco and Craig, 1995). A. albopictus has been identified as a main vector of 
Chikungunya fever’s virus (CHIKV) after the outbreaks occurred in the Indian Ocean islands (2005-2007) and in Italy (2007) 
(Sambri et al. 2008, Bonilauri et al. 2008, Paupy et al. 2009). The Asian tiger mosquito sides another main CHIKV vector: Aedes 
aegypti, which is more specific for tropical and sub-tropical regions (WHO, 2015). The improved CHIKV transmission capacity 
through A. albopictus has been attributed to a CHIKV mutation, which has made the multiplication of the virus in the mosquitos’ 
cells easier (Schuffenecker, 2006; Tsetsarkin, 2007). This evolution seems to be in relation with the increased global frequency of 
Chikungunya outbreaks during the last decade, and raises fears about future possible epidemics accompanying the progressive 
expansion of tiger mosquito in temperate and cold-temperate regions (ProMED-mail, 2007; Liumbruno et al., 2008; Tomasello 
and Schlagenhauf, 2013). A. albopictus is also a well-known secondary vector for the Dengue Virus (17 reported cases in Croatia 
and 2 in France, in 2010), with A. aegypti being the primary vector (TDR and WHO, 2009), and has been proven to be receptive, 
at least, to 21 pathogenic viruses in laboratory conditions and to 10 pathogenic viruses in field conditions, including West Nile 
fever and Japanese encephalitis (ISSG, 2009). As many other mosquito species, A. albopictus is an important vector of various 
zoonotic diseases, in particular a number of filarial nematodes (Estrada-Franco and Craig, 1995). 

The CHIK fever outbreak occurring in Italy during the summer 2007 took place in the Emilia-Romagna (ER) region, in the 
provinces of Ravenna, Forlì- Cesena, Bologna and Rimini and was the first proven CHIKV local vector-borne transmission in 
Europe. The first case was a man who had travelled to India in an area affected by an outbreak. A total of 337 suspected cases 
were reported, out of which 217 were confirmed by lab tests, 30 were classified as probable since patients refused the blood test, 
and 89 resulted negative. 142 confirmed cases were from the first hotspot of the outbreak: two neighboring villages located in the 
lowlands south of Ravenna, where the CHIKV was also isolated on a sample of A. Albopictus. 42% of patients were older than 65 
years. The symptomatology was fairly mild in almost all patients, 25 were hospitalized (Tomasello and Schlagenhauf, 2013), 
only one, who was 83 years old, died (Rezza et al., 2007; Angelini et al., 2008; La Torre et al., 2009). 

1.2 The control activities set up in Emilia-Romagna and the objectives of the research. 

The 2007 outbreak showed the capacity of A. albopictus to spread the CHIKV inside the infested European regions. The insect 
had been firstly detected in ER in 1994 and, since 2003, had been being massively recorded in all plain and hilly areas of the 
region during the period from April, to October, or until November along the Adriatic coast (Regione Emilia-Romagna, 2008). 
The huge presence of tiger mosquitoes in the areas affected was identified as a main cause of the epidemics and a source of 
potential risk. Since 2008, a “Regional Plan of the Emilia-Romagna Regional Health Authority for the fight against the Asian 
tiger mosquito and the prevention of Chikungunya and Dengue Fever” has been operating, with two principal objectives: (i) to 
limit the presence of the insect as much as possible, in order to reduce the nuisance to human activities and the risk of new 
outbreaks; (ii) to establish an early detection system able to reveal the presence of viremic patients and allowing an immediate 
and coordinated activation of health protection measures (Angelini et al., 2008; Regione Emilia-Romagna, 2008). 

On these premises, the most important part of the ER plan is an area wide – integrated pest management (AW-IPM) program 
consisting of actions on the environment intended to limit the proliferation of tiger mosquitoes in the region. The AW-IPM 
activities are mainly implemented by municipalities on a voluntary basis. The Local Health Authorities (LHA) and the Province 
Administrations intervene in some activities – only marginally and according to local needs – and in the coordination committees 
set up at the sub-regional (i.e. LHA) and the regional levels. The Regional Health Authority (RHA) provides guidelines, 
coordinates the activities at the regional level, through the LHAs, and co-finances the expenditure supported by municipalities. 

This research evaluated public costs related to the implementation of the ER plan between 2008 and 2011. The study accessed to 
data on the expenditure supported by all the public institutions involved in the implementation of the Plan with the aim to assess 
costs referred to some key indicators, to analyse differences in expenditure among municipalities and correlation between 
expenditure and socio-economic and environmental factors. 

2. DATA, METHODS AND RESULTS 

AW-IPM activities of the regional plan and the respective RHA financial contribution are listed in Table 1. 
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Table 1 - AW-IPM activities of the ER plan and respective financial contribution of the RHA to municipalities’ expenditure 

AW-IPM activities of the regional plan RHA financial contribution 

a) Monitoring the intensity of the tiger mosquitos infestation through a network of about 
2,700 ovitraps distributed on the ER territory; 

Lump sum supposed to cover 100% of the 
municipality expenditure 

b) Regular anti-larva treatments (from May to October) of road drains in public areas; Variable % of the municipality expenditure, 
depending on the RHA budget remains after 
payment of (a), (d), (f), and (i). 

c) Door-to-door anti-larva treatments in private areas; The same as (b) 

d) Quality controls on the efficacy of anti-larva treatments (b) in public areas; 50% of the municipality expenditure 

e) Information to citizens through various activities (information campaigns, distribution of 
anti-larvae products, inspections in private areas under request, etc.); 

The same as (b) 

f) Information activities in primary schools; Lump sum supposed to cover 100% of the 
municipality expenditure 

g) Delivering of municipality ordinances requiring citizens to adopt good practices to prevent 
proliferation of tiger mosquitoes in private areas (courtyards, gardens, etc.); 

- 

h) Other activities undertaken by municipalities; The same as (b) 

i) In case of detection of potentially viremic patients, a protocol activates emergency actions 
to reduce the possibility of epidemic outbreaks: this includes treatments against adult 
mosquitoes aimed at isolating the potential outbreak hotspots. 

100% of the municipality expenditure 

Source: own elaboration 

Each year, the municipalities participating to the plan present a technical and financial report of the activities implemented in 
their territories to obtain the RHA co-financing. This reporting activity is the source of our data, which have been analysed 
through simple descriptive summary statistics. The overhead costs supported by public institutions for the management of the 
plan have not been taken into consideration. 

Between 2008 and 2011 the regional plan involved from 275, to 285 municipalities, out of a total of 348 existing in ER, and the 
population concerned in 2011 was 4,268,853 inhabitants, or 96.3% of the total ER population. Since the participation of 
municipalities is on a voluntary basis, the type of activities implemented may change from a municipality to another, as well as 
the way by which a given type of activity is implemented. This generates differences in the level of expenditure between 
municipalities, which have been an object of this analysis. 

The total expenditure of the public institutions involved in the plan decreased from 7.6 million Euros in 2008, the first 
implementation year, to 5.9 million in 2009, 5.6 million in 2010, and 5.3 million in 2011. This trend accompanied a progressive 
lowering in the RHA budget provision for the plan, from 2 million Euros in 2008, to 1.6 million, 1.2 million, and 1.1 million in 
the following years respectively. If we consider aside the first year of implementation, 2008, which was also the first year after 
the CHIK fever outbreak, and assume that the plan started to run regularly in 2009, we observe that, in the 2009-2011 period, 
face to a lowering of about 31% in the RHA financial contribution (-0.5 million Euros), the municipalities’ total expenditure was 
quite steady, between 4.4 and 4.2 million Euros, with a diminution of less than 4%. 

The systematic larvicide treatment of road drains in public areas represents the main activity of the plan for the control of tiger 
mosquito population. The related expenditure was almost constant along the 2009-2011 period, between 3.2 and 3.3 million 

Euros, with a slight increase. It covered about 62% of the 
total expenditure for the plan and almost 70% of the total 
municipality expenditure. All the other activities of the plan 
recorded an expenditure decrease in the same period, in 
particular: emergency interventions for potential viremic 
cases (-94%), monitoring of the infestation intensity (-33%), 
door-to-door larvicide treatments (-32%), information to 
citizens (-25%), and information in primary schools (-20%). 
The expenditure for the other activities diminished of about 
10%. 

Except for the monitoring activity, whose expenditure 
lowering depends on technical changes, the diminution of 
expenditure seems to be mostly related to decreased alarms 
for possible viremias and to a reduced need to stimulate 
people to adopt best practices in private areas. For example, 

Figure 1 – Distribution of the total expenditure for the implementation of 
the AW-IPM activities in year 2011 (own elaboration) 
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the expenditure related to door-to-door larvicide treatments and to citizens’ information diminished of about 366.000 Euros 
between 2009 and 2011, corresponding to 56% of the decrease in the total expenditure for the AW-IPM activities of the ER 
regional plan during the same period. Figure 1 shows the distribution of the expenditure among the AW-IPM activities in the year 
2011. 

The mean total expenditure per inhabitant, in the municipalities which implemented the AW-IPM activities of the regional plan, 
resulted 1.27 Euros in the year 2011. Municipalities have a wide autonomy in the implementation of the AW-IPM activities and 
the consequence is a great variability in this indicator. If we consider the aggregation at the level of the 11 LHAs operating in ER 
in that year, we can find variations in the expenditure per inhabitant from 54%, to 179% of the regional mean (see Figure 2). In 
particular, there is a correlation between a higher mean expenditure per inhabitant and the proximity to the Adriatic coast. The 
four LHAs bordering the sea (i.e. Rimini, Cesena, Ravenna and Ferrara) have recorded the higher mean expenditures per 
inhabitant. Furthermore, out of 12 ER municipalities bordering the Adriatic Sea, 8 municipalities have the mean expenditure per 

inhabitant higher than the respective LHA mean, and 10 
municipalities have this value higher than the regional mean. 
This correlation may depend on several factors, such as the 
relevance of tourism for local economy, ecological 
conditions more favorable for mosquito proliferation, and 
the localization in these areas of the main CHICK fever 
hotspots during the 2007 outbreaks. 

A correlation between the economic relevance of tourism 
and the expenditure in AW-IPM activities has not been 
found for the 10 municipalities of the region which are 
characterized for their spa thermal activity and are located, 
for the most, in hilly areas. 

The expenditure for the larvicide treatments in public areas 
was investigated deeper. The mean expenditure of this 
activity in the 257 municipalities practicing it, in 2011, 
resulted 0.80 Euros per inhabitant, with a great variability 

among the LHAs’ territories (from 0.39 to 0.90 Euros per inhabitant). One of the reasons of this variability is the fact that the 
number of treatments performed during the treatment season considerably changes from one municipality to another. The RHA 
guidelines suggests 5 turns of treatments in the whole season (with optimal climatic conditions), the regional mean is more than 6 
turns, with a range varying from 1 to 14 turns. 

They were also estimated, for the year 2011, the mean expenditure of larvicide treatments in public areas per single road drain 
treated and per hectare of urban area treated, as well as the mean expenditure of one turn of treatments per inhabitant. The results 
of these estimations are summarized below: 

- The mean expenditure per single road drain treated was estimated for a group of 137 municipalities, gathering 58% of ER population and 
69% of the total ER expenditure for anti-larva treatments. The mean expenditure resulted 0.48 Euros per road drain treated. 

- The mean expenditure per hectare of urban area treated was estimated for a group of 148 municipalities, gathering 44% of ER population 
and 46% of the total ER expenditure for anti-larva treatments. The mean expenditure resulted 3.91 Euros per hectare treated. 

- The mean expenditure per inhabitant of one turn of larvicide treatments was estimated for a group of 148 municipalities, gathering 56% of 
ER population and 60% of the total ER expenditure for anti-larva treatments. The mean expenditure resulted, in 2011, 0.13 Euros per 
inhabitant. 

The correlation between the expenditure per inhabitant of anti-larva treatments in public areas and the demographic dimension of 
the municipalities was performed by comparing the mean expenditure for one turn of treatments of different groups of 
municipalities gathered by population size. It resulted that the expenditure per inhabitant was about 9% less than the regional 
mean in the municipalities with a population between 20,000 and 100,000 inhabitants, while it was about 5% more than the 
regional mean in the municipalities with more than 100,000 inhabitants, and it was in line with the regional mean in the 
municipalities with less than 20.000 inhabitants. 

3. ADDED VALUE TO THE ONE HEALTH APPROACH 

Vector-borne diseases are amongst the most interesting sectors of pathology for a One Health approach, not only cause of the 
possible synergies between human and veterinary medicine, but also for the role of environmental health in the control of vectors 
and in the reduction of transmission risks. The case of the CHIK outbreak in Italy has shown the potential danger, in Europe, 
from bio-invasions and the related risk factors, which are currently increasing, such as climate change, globalization, growth and 
aging of the world population, and urbanization. 

Despite a widespread awareness in the scientific community and in the media regarding these threats and the necessary sanitary 
measures, very few documents are available in the scientific literature on the economic aspects of ecological prevention and risk 
reduction in the European context. On this perspective, the research offers a deep analysis of an interesting case study, which 

Figure 2 – Mean expenditure per inhabitant for the implementation of the 
AW-IPM activities in the LHA territory, year 2011. 
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could be a basis for further estimations related to the cost of WA-IPM actions, which may become more and more necessary, in 
the near future, to challenge the increasing risk of disease vectors spreading throughout the European continent. 

4. CONCLUSIONS 

The CHIK fever outbreak in ER disclosed the need to reinforce surveillance, response capacity and participation of communities 
in the prevention and containment of emerging infectious disease in Europe. The ER regional plan for fighting the Asian tiger 
mosquito and preventing CHICK and Dengue fevers obtained very good results in terms of sanitary efficacy, through an efficient 
coordination of scientific, administrative and political skills at different levels of territorial governance. 

However, our research showed that the expenditure supported by municipalities to implement the different actions of the plan is 
very variable and there are margins for improvements of economic efficiency. For example, the co-financing from the RHA 
could develop mechanisms rewarding good practices, such as standard costs that indicate the acceptable ranges of municipality 
expenditure, in order to obtain support from the regional budget. 
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ABSTRACT: In this paper, we describe a pilot study undertaken to analyse Tweets that identify possible online signs of distress. 
20,800 tweets were collected between July and November 2013 that contained potential indicators of depression and psychosis. In 
order to identify tweets that contain signs of distress, a subset of 2,500 tweets was judged by the author as to whether they contain 
‘worrying’ phrases. In order to establish levels of inter rater reliability, 100 of these tweets were then assessed in the same way by 
3 independent judges with a mental health background. The results suggest that Twitter users feel comfortable expressing low self 
esteem issues as well as mental health difficulties to online friends, family and other Twitter users. 

Keywords: eHealth, Social Media, Social Networks, Psychosis, Depression 

1.INTRODUCTION                                                                                                                                                                        

Mental health problems, if left untreated, can impact on a young person and their family in many ways (Papyrus 2014). Moreno et 
al, (2009) identified that young people turn to social networking to vent their feelings, gaining emotional support from online 
friends who they may not always know within their local community. Hsu (2012) identified that out of 200 American students 
using Facebook, 25% met the criteria for depressive symptoms.  

A potential consequence of untreated mental health issues is suicide and is being increasingly linked to social media by a number 
of researchers. Luxton et al, (2012) has highlighted a rise in suicides amongst young people linked to social networking and 
concerns have been highlighted in the UK. Forest and Wood (2012) and Seidman (2014) have recently illustrated how vulnerable 
tweets and status updates are responded to by others. There are concerns that young people who frequently post ‘vague’ but 
worrying messages may alienate online friends who may not take them seriously and ignore online warnings. It has been argued 
by Hoffman (2012) that ‘dark’ online postings should not be hastily dismissed because they can serve as an early warning system 
for timely mental health intervention. However, identifying worrying behaviour in online posts is not straight- forward. Families 
are not trained to recognise signs of early mental health problems or know how to access support which can delay timely 
intervention. Indeed, Hoffman (2012) argued that families struggle to differentiate between teenage ‘melodramatic’ angst and a 
depressive crisis whilst Lester et al, (2005) argues that the majority of the public remain uneducated about early signs of psychosis. 

With a number of Social media sites, such as Twitter, allowing third party access to user’s posts and profile information, Park and 

Calamaro (2013) have suggested that social networking is a possible area to explore in early detection of mental health problems, 

as it is an excellent way to engage young people with research recruitment, interventions and outcome measures. As mood disorders 

and substance use have been identified by Cash et al (2013) as key risk factors for suicide, this is a potential strategy to identify 

those at risk of suicidal thoughts or plans and provide appropriate services. It is suggested as a way to connect with young people 

who do not engage with helplines, family, friends or health professionals. 

Building on the work of de Quincey and Kostkova (2010) Cash et al, (2013) and de Quincey et al (2014) who identified the potential 

of posts on social media for use in Epidemiological Intelligence and Allergen Research, this short paper describes an investigation 

into whether distress manifests itself on social networking sites using specific keywords taken from known assessment tools and if 

so, what the potential methods for detecting psychosis and depression might be. 
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2. METHODOLOGY 

2.1 Pilot study 
In order to collect a sample of tweets that include potential indicators of depression and psychosis, a pilot study was undertaken to 
analyse the content of UK geolocated tweets that contained specific keywords and relevant phrases. These keywords were taken 
from Beck’s depression inventory, also known as the BDI. (Beck et al, 1988) and the KGV, devised by Krawiecka, Goldberg and 
Vaughn (1977) The KGV is an assessment tool which explores positive and negative psychotic symptoms as well as anxiety, 
depressive symptoms and suicidal thoughts. Both assessment tools are commonly used in clinical mental health assessments in the 
UK and therefore may provide relevant phrases that are used in tweets by people who are suffering with depression and psychosis. 

All geolocated tweets between 17th July and 5th November 2013 containing the keywords identified in table 1 were collected via 
the twitter Search API, using a bespoke, automated system: 

 

Table 1: Key words used to collect tweets from Twitter 

Key words  Key words Key words 

I have nothing to look forward to 
 

Seeing things 
 

Wish I was dead 
 

I look ugly 
 

Someone is controlling my thoughts 
 

Too scared to go out 
 

People hate me  Nervous and apprehensive 
 

Something terrible is going to happen 

Suicidal thoughts People are watching me 
 

Hearing voices 

Suicidal thoughts People are telling me to do things Feeling irritated 
I’m being watched I hate myself Better off dead 

 
During this period, 20,800 tweets were collected and an initial exploration of the data analysed the first 2,500 of these tweets using 
SPSS 20. This analysis involved judging the tweets as to whether a person reading them would be ‘concerned’ or ‘not concerned’, 
to determine whether they contained actual indicators of distress or whether the keywords were being used in some unrelated 
context. ‘Concerned’ in this context meant that the person who posted the tweet was perceived to be distressed and in need of 
support. 

Example tweets that contained “concerning" content included; ‘I always have a feeling people are talking about me.’ I’m not gonna 
tweet about myself any more it’s pretty obvious from all this hate that this fanbase hates me, I’ll just stay quiet.’ ‘I feel like I’m 
nothing, I’m worthless, I hate myself’ ‘I hate having anxiety, I can barely leave the house without feeling sick, overthinking and 
trying to talk myself out of it’. The following section describes the initial results of this analysis. 

3. RESULTS  
3.1 Initial Content Analysis 

An analysis by the first author of the subset (2,500) of the tweets collected showed that there were a number of false positives 
present. It was noted during initial analysis that not all tweets containing the above phrases indicate depression or psychosis e.g., 
‘Seeing things’ created the most false positives in that many tweets were along the lines of ‘Loved seeing my nan today!’ ‘Glad to 
see you guys are on Twitter! or ‘Can’t wait to see you again.’ Out of 783 of the ‘seeing things’se tweets, only 1% (n=26) were 
identified as a concern. Tweets were sometimes advertisements from mental health charities; Some tweets sometimes held a strong 
depressive tone but finished with an incongruous ‘LOL’ or smiley face emoji. An interesting phenomenon recently explored in 
Twitter is the #sarcasm hashtag which indicates that a tweet should not be taken literally. (Rosenthal et al 2014) However, no 
#sarcasm hashtags existed in the tweets explored. There were also a number of song lyrics and the key words ‘Better off dead’ 
came back as tweets and retweets from a song lyric taken from the band ‘The Script.’ 

The author noted a recurrent theme with 462 tweeting about perceived ugliness, though  (n= 236) 9.4% of these tweets were a real 
concern. 625 tweeted ‘I hate myself’ which was also a recurrent theme on Twitter and 13% (N= 326) of these tweets were identified 
as a worry. This is currently a big concern in the UK as rates of admissions of young people self-harming has doubled in the last 
few years. (Health and Social Care Information Centre 2013) 

With depressive phenomena, 115 people tweeted about suicidal thoughts. Some of these represented advertisements from charities 
though 1.8% (n=46) tweets suggested experience of suicidal thoughts. Out of a total of 115 who indicated they wished they were 
dead, 2.4% (n=59) indicated that the tweets met concern.  

Out of a total of 21 tweets overall, all of which were concerning with 0.8% (n=21) indicating their belief that others hated them 
and whilst 45 indicated they had nothing to look forward to, 1.2% (n=29) were of concern.. 
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There were some tweets suggesting some psychotic phenomena may be evident, 74 tweeting about hearing voices,  0.4% (n= 10)  
of these tweets were worrying. Out of a total of 74 tweets about others ‘talking about me’, 0.6% (n=15) met concerns out of a total 
of 54 tweeting that ‘people are watching me,.’ 0.4% (n=9) were of concern.  Whilst 19 overall tweeted they were too scared to go 
out, 0.2% (n=6) were of concern. 

There was evidence of 1.8% of Twitter users who were victims of cyber bullying (n=45) as well as 1% of users actively cyber-
bullying others via threats made within the tweets (n=24)  and 0.2% of users were clearly supporting victims of cyber-bullying 
within their tweets (n=4). 

However, it was found that due to the potential for subjectivity when rating the tweets, there was a need to validate these judgements 
with other health professionals. This is described in the following section. 

  

3.2 Interrater reliability 
In order to identify inter rater reliability of these judgments, 2 independent judges were asked to perform the same task on 100 of 
the 2,500 rated tweets to explore whether the tweets could be construed as a concern. The 2 judges were a children’s nurse and a 
mental health nurse. One of the two judges was a parent; potentially an important factor considering that there is evidence 
suggesting that what sometimes is posted on a social networking site is not always identified by parents or the public as being 
worrying (Hsu 2012). The judges were asked to rate each tweet as either ‘concerned’, ‘not concerned’, or ‘unsure.’ 

The children’s nurse (rater 1) agreed with the author as to what was concerning 16.4% of time, although agreement was higher in 
terms of highlighting those tweets they were unsure of with agreement reaching 52.9%. For those tweets where it was felt there 
was no mental health concern, agreement reached 53.6%. 

The mental health nurse (rater 2) agreed with the author as to what was concerning 56.4% of the time and agreement with “unsure” 
tweets 47.1%. Rater 1 and rater 2 agreed with one another as to what was concerning 22.2% of the time and reached 40.0% 
agreement on those they weren’t sure of. For example the following tweet “This life is super hard My life isnt worth living its all 
going down the drain anyways so y not just finish it instead of wating for my time” met agreement between myself and rater 2 
though rater 1 was not concerned. “It looks interesting and helpful but as I am prone to suicidal thoughts right now it may not be 
the best thing for me.” This tweet reached agreement between myself and rater 2 whilst rater 1 rated it as ‘unsure.’ 

An interrater reliability analysis using the Kappa statistic was performed to determine consistency among raters. The interrater 
reliability for rater 1 with the first author was found to be Kappa = 0.060 (p<0.307) . The interrater reliability for rater 2 with the 
first author was found to be Kappa = 0.151 (p <0.018). The interrater reliability between rater 1 and rater 2 was found to be Kappa 
= 0.003 (p<0.947) 

Landis & Koch, (1977) identify values of Kappa. 0.40 to 0.59 are considered moderate, 0.60 to 0.79 substantial, and 0.80 
outstanding. Therefore, there was not strong agreement between the judges as to what constituted a worrying tweet. The reasons 
for this disagreement are currently being explored but one potential explanation relates to some judges tending to choose “unsure" 
more frequently than others. Future planned work includes consideration of removing the “unsure” option and repeating this task 
with different Independent Judges. 

4. ADDED VALUE TO THE ONE HEALTH APPROACH 

The methods being used could be applied to the environment potentially. For example, the above methods have been used by other 
researchers utilizing the same methods but looking at hay fever (de Quincey et al, 2014)  Equally I believe that the economic and 
social dimensions addressing equity, governance, justice, livelihood, and welfare, can  also be addressed sensitively with these 
methods. Social media can also help with policy formation and the “the interface of science, society, policy and practice” 

 

5. CONCLUSION    

Whilst it is noted that there are small percentages, the results suggest that distress is expressed on Twitter. There was a recurrent 
theme around low self-esteem and poor self-image issues as well as mental health difficulties to online friends, family and other 
Twitter users they may not be familiar with. Some individuals have posted actual or vague thoughts of self-harm or suicide which 
may cause concern or other responses from those reading them. However, more work is needed in identifying what is actually 
worrying as health professionals do no’t seem to agree on what could be construed as a tweet that indicates an expression of distress. 
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There is an increase in the UK currently of young people self-harming. The high rate of those tweeting or posting self-hate messages 
on social media is a big concern. This suggests a need for further cost benefit analysis to explore this further.  There are implications 
from a health professional’s perspective for automated detection systems, targeting primary and secondary schools and public 
forums in raising awareness of online distress and for the potential for creating automated methods of detecting concerning tweets.  
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Opening the One Health Workforce Pipeline: Integrative Education and 
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ABSTRACT: Building and sustaining a pipeline of scientists trained in One Health thinking and practice is a growing global 
priority, but to date has focused on graduate and professional education. To address the need for well-trained, effectively oriented 
students entering these fields, we have established the first undergraduate degree program in One Health Science (OHS) as an 
unprecedented program at the baccalaureate level. Our Bachelor of Science (B.S.) curriculum comprises integrative OHS courses 
and research as an academic minor, coupled with co-requisite majors in either biology, animal science, or environmental science. 
Our strengths leverage our 107-square-kilometer campus – the largest outdoor academic laboratory in the U.S. – including an 
equine center, beef cattle operations, dairy, sheep/goat operations, fisheries lab, and wildlife management operations. Further 
assets include strong collaborations with the U.S. Centers for Disease Control and Prevention and several partner universities 
conducting research on our campus. Students engage with faculty and visiting scientists in One Health research, including among 
others: 1) dispersal of zoonotic pathogens by filth-feeding flies between wildlife, livestock, and humans; 2) role of coprophagous 
insects in maintenance of Cryptosporidium in wildlife and livestock habitats; 3) infection dynamics for sylvatic and peridomestic 
Trypanosoma cruzi transmission; 4) reducing congenital transmission of Chagas’ Disease through DNA vaccination; 5) 
Mycobacterium avium subsp. paratuberculosis (MAP) on Berry campus; 6) biophysical characterization of Bovine Leukemia 
Virus (BLV) retrovirus replication; 7) amphibian chytrid fungus Batrachochytrium dendrobatidis infection in Georgia; 8) tick 
exposure on Berry campus and environs; 9) contamination of livestock feeds by wildlife; 10) effects of Mycoplasma 
gallisepticum in finches frequenting bird feeders; 11) prevalence of tick- and mosquito-borne diseases among birders; 12) 
sentinel organism biosurveillance for zoonotic waterborne pathogens in North American and European rivers. We anticipate that 
undergraduate programs will follow our lead at other institutions as One Health awareness increases. 

Keywords: education, undergraduate, zoonotic, research as pedagogy, One Health Science. 

1. INTRODUCTION 

The health of humans is closely linked to the health of domesticated animals and wildlife in many ways.  The health of both 
humans and animals is greatly influenced by the health of the ecosystems in which we live, including water sources, air, land, and 
other organisms such as disease-carrying insects.  While academic scientists have long recognized these interrelationships, 
regulatory and healthcare systems have tended to neglect the intricate linkages, focusing on missions related to such things as 
human medicine, veterinary medicine, or environmental protection as independent concerns.  A major shift in thinking began to 
occur in the past two decades, when the emergence, re-emergence, and chronic persistence of infectious diseases such as SARS, 
AIDS, Chikungunya virus, and animal/human influenzas began to show how increasingly mobile populations and global trade in 
agricultural and natural products have made us more vulnerable to devastating pandemics (Conn, 2009; Conn 2014).  Today, 
regular planning orchestrated from national health ministries, corporations, and philanthropies around the world is beginning to 
explore how we might create synergisms among the human, animal, and environmental health interests to better protect the 
world’s populations and animal resources.  This movement and related initiatives have come to be known by the name, “One 
Health”, and stakeholders from various sectors are seeking a role in defining what is becoming a major new integrative field. 

Fig. 1: Berry College equilateral integration of One Health Triad. Fig. 2: Berry College 107-square-kilometer lab location. 
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In the last decade, One Health thinking has begun to filter throughout government agencies, multilateral organizations and 
research universities.  In recent years, the governments of many individual countries around the world and multilateral 
organizations including those operating under the United Nations (UN) have been among those that have launched formal One 
Health programs.  Some major U.S. universities have recently developed new One Health academic programs to operate at the 
graduate and professional school levels.  However, because of the special demands of integrative programs that seek a 
coalescence of traditionally disparate fields, there will be a growing demand for education of undergraduates in the skills of such 
integrative thinking; but until now that demand has not yet been addressed by any undergraduate institution.  Berry College has 
accepted this challenge and is uniquely suited to lead the way in filling this gap.  Berry’s One Health programs seek to provide 
balanced equilateral integration of the three sides of the One Health triangle schematically shown in Fig. 1. 

2. LOCATION AND PHYSICAL RESOURCES 

Berry College is a primarily undergraduate university that offers a wide range of liberal arts and professional undergraduate 
programs in addition to some professional graduate degree programs.  Nearly half of the undergraduate students at the college 
enroll in the School of Mathematical and Natural Sciences (MNS), which offers a wide range of disciplinary and interdisciplinary 
programs.  The campus, located in Mount Berry, Georgia, USA, about 120 km northwest of Atlanta, is situated near the 
convergence of the states of Georgia, Tennessee, and Alabama (Fig. 2).  Located topographically in the foothills region of the 
southern Appalachian Mountains, Berry occupies the largest contiguous university campus in the U.S., and possibly the world, 
with an area of over 100 square kilometres.  The campus borders the Oostanaula River, which is navigable by small non-
commercial watercraft, and includes smaller tributaries, all containing robust and diverse fish, mollusc, crustacean, and insect 
populations.  The campus encompasses agricultural and commercially forested lands covering ridge-and-valley topography. 
Vegetation is primarily mixed mesophytic forest; climate is mild temperate, with hot humid summers and cool winters. 

With animal science as the largest academic major on campus, the college maintains active agricultural enterprises including a 
dairy, a beef herd, small flocks of sheep and goats, and an equine center (Fig. 3).  These agricultural units occupy much of the 
valley areas of the campus.  Wildlife (mammalian, avian, reptilian, amphibian, invertebrate) is abundant and diverse on the entire 
campus, and interacts significantly with the livestock, thus setting up the potential for spillover of infections between wildlife and 
livestock (Fig. 4).  The large, diverse, dynamic aspects of these animal populations provide numerous opportunities for teaching 
and research by Berry personnel as well as visiting scientists from universities and government agencies around the globe.  
Together, these provided the primary impetus for establishing the nation’s first One Health undergraduate degree program here. 

 
Fig. 3: One Health agriculture study sites at Berry College        Fig. 4: One Health fish and wildlife study sites at Berry College. 

While the college operates forestry and mineral extraction activities on parts of the campus, and partners with the state of Georgia 
in maintaining an active wildlife management area with scheduled hunting, the college regards educational and research use of 
the land as its primary purpose.  This priority was established by forming the Educational Land Management (ELM) program in 
1999, which was enacted formally in 2000.  An early emphasis on zoonotic and emerging infectious diseases had already begun 
at that time (Graczyk et al. 1997), and was quickly incorporated into the ELM program, which also included initiatives in 
forestry, fisheries, wildlife biology, and other sciences (Conn 2003).  The One Health Center for Zoonotic and Emerging 
Infectious Diseases was established in the early 2000s by Berry’s Conn Research Group, and was predecessor to the more 
comprehensive and simply named One Health Center, with which the new One Health Science program is affiliated. 

Shortly after forming the ELM program to integrate the college’s priorities for land use, and establishing a new Environmental 
Sciences program, the college completed construction of a major new modern building for laboratory science, which included 
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dedicated laboratories for connecting laboratory research with field research (Conn and Percifield 2001).  Establishment of a new 
modern dairy to replace the decades-old traditional dairy followed soon thereafter.  A new construction project currently 
underway will add several thousand additional square meters of laboratory and instruction space for animal science programs, 
while a new modern and comprehensive equine center is also in the planning stages.  Thus, the facilities available for One Health 
education and research are extensive, modern, and constantly undergoing upgrades. 

3. ONE HEALTH SCIENCE (OHS) CURRICULUM 
Over the last 18 years, Berry College has been building distinction in areas of great importance to the safety and stability of 
society, by studying the development, maintenance, and spread of disease among diverse species and through contaminated 
environments.  As an academic institution, Berry has built on the strength of the unique combination of unrivaled land resources, 
modern facilities dedicated to teaching and research in the sciences, diverse agricultural operations, national and global networks 
with other institutions, and increasingly recognized faculty expertise, to arrive at a time when we are prepared to play a 
leadership role in One Health education, research, and outreach. 

Each student seeking a Bachelor of Science (B.S.) degree through the One Health Science (OHS) program must complete a 
combination of a One Health minor curriculum, coupled with a required major in either Biology, Animal Science, or 
Environmental Science.  Future options for other majors are planned, to expand the disciplinary spread of the program. 

The OHS requirements include three mandatory OHS core courses, one mandatory OHS advanced project, and 18 semester hours 
of courses chosen from at least two allied fields.  Details are: 

OHS 200: Concepts in One Health (3 semester hours) – This course introduces the interdisciplinary nature of the One Health 
approach. The course will be team taught by available faculty with expertise in One Health related subjects. Topics include 
zoonotic and emerging diseases, interspecies relationships, agricultural issues, climate change, deforestation and development, 
and the global economics and politics of health related issues. 

OHS 300: Case Studies in One Health (3 semester hours) – This course further develops the interdisciplinary One Health themes 
introduced in OHS 200. Through the analysis of specific case studies the student will gain an appreciation of the various factors 
that contribute to disease outbreaks and effective management practices. 

OHS 490: OHS Seminar (1 semester hour) – Current topics and literature related to One Health research and literature. This 
course serves as the capstone course for the One Health minor. Required for the completion of the One Health minor. 

Plus, one of three OHS focused topic courses below: 

OHS 480: Advanced Topics in One Health (2-6 semester hours) – Instruction in advanced topics related to One Health issues. 
May be repeated for credit in separate terms provided the topic is different. May be used to satisfy the focused study requirement 
for the One Health minor. If the focused study requirement has been completed through OHS 496 or OHS 498 then credit from 
OHS 480 can then be applied to the OHS minor’s elective requirement. 

OHS 496: Academic Internship (2-6 semester hours) – Project-oriented experiences focused on One Health related problems or 
topics. All OHS 496 related projects must seek prior approval from the OHS committee. External internships are encouraged. 

OHS 498: Directed Studies (2-6 semester hours) – Advanced studies or individual research projects related to One Health 
specific issues or problems. All OHS 498 projects require prior approval by the One Health committee and must be carried out 
under the guidance of a member of the Berry College faculty. 

Additionally, each student is required to complete 18 semester hours (number for each course in parentheses) from the following: 

BIO 301 Microbiology (4); BIO 305 Ecology (4); BIO 307 Entomology (4); BIO 335 Parasitology (4); BIO 334 Wildlife 
Diseases (3); BIO 353 Epidemiology (3); BIO 352 Immunology (4); ANS 302 Veterinary Microbiology (4); ANS 421 Animal 
Health and Disease (4); CHM 315 Analytical Chemistry (4); CMH 375 Medicinal Chemistry (3); EVS 405 Environmental 
Methods (4); MAT 303 Linear Algebra (3); MAT 304 Differential Equations (3); MAT 311 Probability and Statistics (3); ECO 
370 Environmental Economics (3); ECO 380 Health Economics (3); GEO 320 Environmental Geology (4); GEO 420 Hydrology 
(4). 

4. ONE HEALTH SCIENCE RESEARCH AS PEDAGOGY 
Berry College emphasizes experiential learning through undergraduate student involvement in original research (see Conn 2013; 
Jovanelly et al. 2012; Kitts-Morgan et al. 2015; Qualley et al. 2015).  Each student will join one of more of the One Health 
research projects underway on the Berry campus, which currently include, among others (Research Group leader in parentheses): 

1) epidemiology of zoonotic pathogens and parasites at the human-animal-ecosystem interface (D.B. Conn); 2) dispersal of 
zoonotic diarrheal pathogens by filth-feeding flies between wildlife habitat, livestock facilities, and human activity centers (D.B. 
Conn); 3) role of dung beetles in maintenance and dispersal of Cryptosporidium in wildlife and livestock (D.B. Conn); 4) 
analysis of host feeding preferences and pathogen load in hematophagous tabanid flies linking sympatric wildlife, livestock, and 
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human populations D.B. Conn); 5) infection dynamics and adaptations for the sylvatic and peridomestic transmission of 
Trypanosoma cruzi in the southeastern United States (C.A. Hall) ; 6) reducing congenital transmission of Trypanosoma cruzi 
through DNA vaccination (C.A. Hall); 7) survey of Mycobacterium avium subsp. paratuberculosis (MAP) on Berry College 
campus (B. Kitts-Morgan & R. Carleton); 8) Bovine Leukemia Virus (BLV): Biophysical characterization of retrovirus 
replication (D. Qualley); 9) surveying for amphibian chytrid fungus Batrachochytrium dendrobatidis (Bd) infection in Georgia; 
10) assessment of tick exposure on the Berry College campus and surrounding areas (C. Mowry); 11) consumption and 
contamination of livestock feeds by wildlife (R. Carleton); 12) long-term effects of Mycoplasma gallisepticum in house finches 
frequenting bird feeders (R. Carleton); 13) prevalence of tick-borne and mosquito-borne diseases among bird banders and bird 
watchers (R. Carleton); 14) creating a predictive model to estimate occurrence of infective Toxoplasma gondii oocysts in areas 
surrounding feral cat colonies and TNR (trap-neuter-release) sites (R. Carleton and Z. Wilstein). 

Additionally, One Health research projects being conducted by Berry faculty and students in other locations around the world 
currently include, among others (Research Group leader in parentheses): 

1) biomonitoring for zoonotic diarrheal pathogens in the St. Lawrence-Great Lakes watershed (D.B. Conn); 2) sentinel organism 
biosurveillance for zoonotic waterborne pathogens in principal rivers of Europe (D.B. Conn); 3) characterizing transcriptional 
responses in corals exhibiting Caribbean Yellow Band Disease (M. Morgan); 4) presence of ciguatoxin in Caribbean Lionfish 
(W. Davin); 5) water and soil analysis at four forest reserves (Zika, Kitubulu, Mabira, Mwpanga)  (T. Jovanelly); 6) the role of 
aquatic invasive species in emergence of disease threats along major navigable waterways (D.B. Conn). 

5. ADDED VALUE TO THE ONE HEALTH APPROACH 

As a major emerging field in integrative science, One Health will grow in importance over the coming decades.  By launching the 
first full four-year degree program in One Health at the undergraduate level, our initiative adds value to the One Health Approach 
by extending the One Health workforce training pipeline, and offering a new model for other universities to consider.   
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ABSTRACT: The Province of Manitoba, under the leadership of its One Health Steering Committee, has initiated preparations 
for the 1st International One Welfare (OW) Conference in Winnipeg, Manitoba, Canada in 2016.  

The OW concept builds on the international One World One Health Expert Consultation held in Winnipeg in 2009. OW advances 
the discussion to the next step, recognizing the connection that exists between the welfare of animals and the humans with whom 
they coexist.  This will expand previous One Health accomplishments into the OW sphere, engaging issues such as animal 
welfare and related disparities of human health. 

This is an opportunity for national and international subject matter experts and decision makers engaged in the fields of human 
and animal health and welfare to converge and learn from each other.  They will discuss the science, best practices, models, and 
policies that have shown successes –or failures— in managing complex issues including hoarding involving animals, as well as 
on-farm animal welfare issues often related to human health disparities, such as mental health, ageing, and socioeconomic status.   

These cases are becoming increasingly recognized as challenges that demand collaborative cross-jurisdictional approaches for 
successful resolution.    The complexity of developing a comprehensive management program involves multiple government and 
community-based organizations.  These relationships are often difficult to arrange and maintain in the absence of high-level 
support.   

Workshops will provide education on the psychosocial impacts on those involved in human or animal welfare incidents, 
including the first responders, recognizing when mental health intervention is required and how to mitigate these impacts. 

We invite the international community to engage in this initiative. The outcome can provide a roadmap to navigate the way 
forward as it relates to the prevention, response, and recovery of these challenges encompassing governance, academic, and 
operational models. 

Keywords: One Welfare, conference, mental health, disparities, animal welfare. 

1. INTRODUCTION 
In 2013, a meeting was held that brought together government and non-government organizations involved in animal welfare 
enforcement across Canada.  During this event, the complexity of animal welfare issues was discussed, including the human 
component of animal welfare such as animal hoarding and on-farm welfare cases involving animal owners suffering from 
ageing-related diseases, mental or physical health challenges as well as socioeconomic disparities.  Manitoba was identified as a 
potential host for a subsequent meeting that would focus on these challenges and possible solutions.  In Manitoba, provincial 
government staff serve as the primary policing authority for animal neglect  and had been experiencing an increasing animal 
welfare caseload as well as increased numbers and severity of cases of animal hoarding.  The human element to animal welfare 
enforcement was increasingly being recognized as requiring collaborative efforts from multiple agencies to ensure adequate care 
was provided to both the animals and humans involved in these incidents.   

The experiences identified in Manitoba are not unique to any geopolitical region and similar findings have occurred across the 
country and internationally.  While much of the research related to animal hoarding has occurred within the United States, 
reports have also come out of Canada, Australia, Spain, Serbia, Sweden, and the Czech Repbulic1.  On-farm cases of animal 
neglect have been correlated to human disparities involving mental, physical, or socioeconomic health as well.  Early attempts of 
collaborative efforts have shown some successes while also identifying ongoing challenges.2 Many regions have identified the 
need for agencies to work collaboratively in order to respond to these complex challenges, however, formalizing these 
relationships can be difficult as they require agencies to work outside of their jurisdictional silos. Devitt et al., 2013 explored the 
role of veterinarians engaged in animal welfare cases and identified the importance of communication between agencies3. 

When exploring the challenges of animal welfare in a holistic “one health” approach, it is quickly recognized that there are many 
factors and stakeholders that need to be engaged.  There are the obvious animal welfare enforcement agencies that regularly deal 
with investigatory and prosecutorial activities, but others must also be involved to achieve satisfactory outcomes.  When dealing 
with livestock, agricultural industry associations have a significant role to play both in proactive prevention, as well as early 
detection and response activities.  The veterinary profession are also significant participants in all three areas of prevention, 
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detection, and response.  Academia is involved both in providing education as well as furthering the research required to identify 
and then fill the remaining knowledge gaps. The human health field is engaged in all aspects of endeavours as they relate to 
human health disparities, including mental health, physical abilities, and socioeconomic factors.  Just as interventions intended to 
achieve animal welfare outcomes can have significant unintended human health and welfare consequences,4 so can human health 
and welfare interventions have unintended animal welfare consequences.  A holistic approach is required to ensure optimal 
outcomes are achieved in a resource efficient manner.  

The use of the term “one welfare” has been used to embrace the concepts of human welfare and social welfare to that of animal 
welfare5.  This term builds on the concept of “one medicine” as   described by Dr. Calvin Schwabe and the subsequent terms of 
“one world, one health” or simply “one health”.  The international One World One Health Expert Consultation was hosted in 
Winnipeg, Manitoba, Canada in 2009 and the opportunity to host the inaugural International One Welfare Conference in 2016 
will naturally build on the successes achieved previously.  In 2012, the Manitoba “One Health Steering Committee” was formed, 
consisting of four provincial departments to provide direction and oversight for collaboration to address cross-jurisdictional 
challenges. This steering committee has identified OW as an important issue and initiated the process to organize this 
conference, along with numerous contributions from across the country.  It is currently engaging the participation of the 
international community of subject matter experts, leaders and decision makers with the hope that together they would be able to 
share and instruct on the science, the successes, and the policies that are needed to promote the overall knowledgebase needed to 
address this emerging problem.  The results of this conference could provide a roadmap for how to broaden effective response 
structures into the future.  

Furthermore, the psychosocial impacts on first responders that engage in significant animal welfare issues have also gained 
significant recognition.  The intention is to hold a Critical Incident Management Solution workshop together with the 
conference.  This will provide guidance to organizations that have staff engaged in psychologically stressful incidents and will 
assist them in being prepared for the potential negative consequences these activities can have on these personnel.   

This 1st International One Welfare Conference in the fall of 2016 will bring together subject matter experts and leaders to 
explore the complexity of animal welfare issues that include a human element such as mental health, social isolation, and other 
areas of disparity.   

 

2. ONE WELFARE CONFERENCE DETAILS 
 

2.1 Conference Structure 

It is anticipated that the program will consist of a combination of topical keynote and parallel sessions, as well as panel 
discussions.  In addition, there will be poster presentations to allow for multiple formats of information exchange and broader 
participation.  Social events will also occur to enable further interactions and networking between participants.  A workshop will 
also be made available to assist organizations to prepare for psychosocial impacts of responders to complex one welfare 
situations.   

2.2 Conference Themes 

The themes covered at the 1st International OW Conference 2016 will cover both human and animal welfare aspects of the pillars 
of prevention, detection, and response.  Specific sessions will include topics such as holistic and collaborative approaches to 
governance, enforcement, proactive industry measures, veterinary engagement, and the workshop associated with the conference 
will focus on Critical Incident Management training.  This will then provide education on the psychosocial impacts on those 
involved in human or animal welfare incidents, recognizing when mental health intervention is required and how to mitigate 
these impacts. 

2.3 Who should attend? 

The target audience would be International and Canadian leaders and decision makers from government, academia, non-
governmental organizations, and the private sector; including regulatory departments, public health managers, animal welfare 
groups, mental health groups, agricultural industry associations, veterinary associations and related stakeholders.  In addition, 
there will be an opportunity for graduate students working on OW related topics to attend and participate in the poster 
presentations. As the inaugural international OW conference, participants at this event will help to provide the foresight to direct 
the agenda of future meetings. 

2.4 Conference Objectives 

The conference aims to achieve the following:  

a. Bring together and engage the international community to further the discussion related to a OW strategy; 

39



 

 

 

b. Enable a process whereby a more holistic understanding of OW issues may be shared across sectors and 
jurisdictions more readily and consistently; 

c. To explore potential approaches to improve management for complex cross-jurisdictional issues connecting a 
human element with animal welfare incidents, such as hoarding and farm animal welfare issues involving 
challenges including mental illness; 

d. Provide stakeholders an opportunity to promote proactive leadership by engaging in the development of solutions 
related to OW issues;  

e. Conduct a training session on Critical Incident Support Management Program to support the mental health of the 
workers dealing with these difficult situations and conditions. 

2.5 Conference Location 

The 1st International One Welfare Conference will be held in Winnipeg, which is the capital city of the Province of Manitoba 
geographically situated in the centre of Canada and accessible by road, rail, or its international airport. 

3. ADDED VALUE TO THE ONE HEALTH APPROACH 
The 1st International OW Conference is the natural extension of One Health using the same approach, but reaching into the realm 
of human and animal welfare.  This approach offers potential solutions to complex challenges.  Without the multi agency 
collaborative approach embodied by OW, response efforts are likely to be sub-optimal due to agencies working in uncoordinated 
fashions and frequently at cross-purposes.    

4. CONCLUSIONS 
The international community is officially invited to become engaged in OW strategies and to come to Winnipeg, Canada in the 
fall of 2016 to participate in the inaugural International One Welfare Conference.  There, we will meet to learn from one another 
and explore the potential future of an international OW collaborative community.  Together, we can progress and overcome the 
challenges of these complex issues.   
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ABSTRACT: The close relationship between animals and humans facilitates zoonosis transmission. Since dogs have been 
domesticated, they live in close proximity to humans. Rabies is probably the most severe zoonosis that is transmitted by dogs, 
which act as the main reservoir. The spread of infectious diseases depend on the interaction (contact) between their hosts. The 
investigation of dog movement can provide information on contact rates between individuals and disease spread. In remote 
northern Australia domestic dogs are numerous and free-roaming. Rabies is absent from Australia but there is a risk of an 
incursion from neighbouring, rabies-endemic Indonesia. Knowledge of the roaming behaviour of dogs would enable the 
development of evidence-based preparedness plans for such an incursion, but this information has been lacking. We collared 105 
free-roaming dogs in six Aboriginal and Torres Strait Islander communities in northern Australia during different seasons to 
investigate their roaming behaviours. The dogs were found to roam generally around the dog owner’s home with relatively small 
home range sizes of 0.4 and 5.6 ha for the median core and extended home ranges, respectively. However, some individuals were 
found to roam much more widely (HR size of up to 40 ha) and cover large areas of their community or beyond. These far-
roaming dogs are of particular interest for infectious disease transmission. Season and age-gender interactions were found to 
influence home range sizes significantly. Contact rates were estimated from the GPS data collected. The daily contact rates 
between individuals ranged from 0–400 and were highly dependent on the distance between the dogs’ homes. A logistic 
regression model was used to fit a distance kernel function to the data to describe disease transmission between individuals. Such 
information was further implemented in theoretical rabies transmission models to estimate spread and to evaluate control options 
for rabies in dogs within these communities. 

Keywords: dog, rabies, home range, contact rate, Australia 

1. INTRODUCTION 

Since dogs have been domesticated 15,000 years ago, they live ubiquitously in ecosystems and human settlements around the 
world (Hughes and Macdonald, 2013). Beside a range of benefits, these dogs also cause social and environmental conflict 
through bites, livestock and wildlife predations, pollution, noise nuisance and disease transmission. Probably the most important 
canine zoonotic disease is rabies, which causes globally an estimated 59,000 human deaths annually and costs 8.6 billion US$ 
(Hampson et al., 2015). Infectious diseases spread with their hosts and it is therefore critical to gain knowledge on the roaming 
behaviour of domestic dogs to better investigate canine disease spread. Also, knowledge of the factors influencing contact rates 
within domestic dog populations and with wildlife, and of home range sizes, can inform decisions for the most suitable strategy 
to control infectious diseases in free-roaming dog populations. 

Free-roaming domestic dogs are numerous in Aboriginal and Torres Strait Islander communities in tropical northern Australia 
(Dürr and Ward, 2014) and pose a risk for the spread of existing infectious diseases, including zoonoses (Barker et al., 2012; 
Brown et al., 2006; Hii et al., 2012; Meloni et al., 1993; Walton et al., 1999) and potentially exotic diseases such as rabies. 
Australia is rabies free, however the disease is currently spreading eastwards along the Indonesian archipelago (Tenzin and Ward, 
2012) and an incursion into Australia is a genuine threat (Murray et al., 2012). Wild dogs are also common across this region and 
known to use human-provided resources in communities where contacts with domestic dogs occur (Newsome et al., 2014). 
Several studies has been published that report on home range (HR) sizes and roaming behaviour of wild dogs (e.g. Harden, 1985; 
Newsome et al., 2013). However, published data on the HR of free-ranging domestic dogs living in human communities are rare 
and studies on roaming behaviour data for dogs in Aboriginal and Torres Strait Islander communities in northern Australia are 
lacking.  

The objective of this study was to estimate HR sizes of free-ranging domestic dogs in remote Aboriginal and Torres Strait 
Islander communities (we use the term “community dog”) in northern Australia. Additionally, we aimed to evaluate risk factors 
causing dogs to roam more than others, and consequently spread diseases over larger distances. Contact rates among individual 
dogs were estimated and analysed for further use to inform disease transmission parameters for a simulation model of potential 
rabies spread in northern Australia (refer to contribution M. Ward within these proceedings). 

 

2. STUDY SITE AND DOG POPULATION 
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The study site was situated in the Northern Peninsula Area (NPA) of Cape York, Queensland (10.883° S, 142.383° E), and on 
Elcho Island, the Northern Territory (12.024°S, 135.572°E), Australia. In the NPA, five communities are located in close 
proximity (2‒4km) to each other. In total, 2272 people live in the five communities (2011 census data, 
http://www.censusdata.abs.gov.au, last accessed Dec 2013) and the dog population was counted to be 437 during a local census 
conducted in 2009, resulting in a human-dog ratio of 2.7‒8.8 per community. On Elcho Island, only one larger community exists 
with a human population of 2124 (2011 census data) and an estimated dog population size of 350 (Dr E. Kennedy, personal 
communication). The community dogs are typically owned but free-roaming. 

Based on hair samples collected from 64 community dogs in the six communities (35 from the NPA and 29 from Elcho Island) in 
September and October 2014, hybridization rates with dingoes (Australian wild dogs) were assessed (Bombara et al., 2015). This 
provides evidence of long-term contact between domestic dogs and dingoes. Several microsatellite markers were used to 
genotype individual dogs and determine contribution of dingo and domestic dog ancestry to each individual’s genome using 
model-based algorithms (www.zoolgenetics.com)(Stephens, 2011). In the NPA, only one of 35 dogs sampled (2.9%) were 
classified as hybrids whereas on Elcho Island, 12 of 29 (41%) dogs were found to be hybrids. 

3. HOME RANGE CALCULATION AND RISK FACTORS 

Commercial GPS units (CatTraq®, www.mr-lee.com) were used to collect data on roaming behaviour of the community dogs. A 
total of 105 dogs in the six communities were collared over a period of 2−10 days. The first study time period was September 
2013 in the NPA and November 2013 on Elcho Island. To study seasonal influence of roaming and investigate consistency of 
individual behaviour over time, those dogs that could be re-identified were collared again once (April 2014) or twice (September 
2014 in the NPA and October 2014 on Elcho Island). In total, 180 observations including 42-15,351 GPS fixes each from 105 
dogs were available for further analysis (Table 1). More male (61) than female (44) dogs were sampled, with desexing rates of 
68% for females and 43% for males. Most (64%) of the dogs were classified as adult (1.5−7 years according to the owners’ 
statement or physical appearance), whereas 24% were less than 1.5 years and 12% more than 7 years.  

Table 1: Sample sizes per region in a study of dog contact rates in northern Australian indigenous communities 

 NPA Elcho Island 

September / November 2013 48 21 

April 2014 32 18 

September / October 2014 36 25 

Total number of observations 116 46 

Dogs with one observation 29 25 

Dogs with two observations 18 9 

Dogs with three observations 17 7 

Total number of dogs 64 41 

 

Four different methodologies were used to calculate home ranges for a subset (69) of the sampled dogs (Dürr and Ward, 2014). 
The biased random bridge (BRB) method, developed by Benhamou (2011) was found to be the most suitable for our dataset. The 
BRB method places kernel functions over each step (“track”) travelled by the animal between two consecutive GPS fixes, and 
therefore follows the actual animals’ movements. The method also allows correcting for irregular time slots between consecutive 
GPS fixes, which was observed in the majority of our observations. For each of the 180 observations, we estimated a core and 
more extended HR by the 50% and 95% isopleths, respectively, of the utilization distributions (UD). The UD provides further 
information on relative time frequencies with which the various areas are used within the HR (Millspaugh et al. 2006; van 
Winkle 1975; Worton 1989).  

The size of the mean core HR (50% isopleth) of the individual dogs ranged from 0.34 ha to 0.44 ha (median 0.40 ha), whereas the 
extended HR (95% isopleth) ranged from 4.43 ha to 6.65 ha (median 5.57 ha). The shapes of the core UDs were essentially 
circular around the dog owner’s house (Figure 1). However, some dogs spent a considerable amount of time during the 
observational period at more than one location (for example at the owner’s house and working place). The shape of the extended 
HR differed more between individuals compared to the shape of the core HR, although the majority of the dogs still followed a 
circular roaming behaviour around their home (Figure 1). 
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Fig. 1: Utilization distribution calculated by the BRB method of two example dogs on Elcho Island collared in November 2013. 
While the left dog used more than one location in for daily activities, the dog on the right was found to roam predominantly 
around the dog owner’s house. Four isopleth levels are presented and labelled.  

General linear mixed effect models were used to explore factors influencing core and extended HR sizes, using individual dogs as 
random effect. Tested risk factors included intrinsic (sex, reproductive status, age, breed, genetics and usage for hunting) and 
extrinsic (community, region and season) factors. The interaction term of sex (male, female) and reproductive status (entire, 
neutered) was significantly associated with the HR size: while sterilized females showed a larger HR size than entire females, 
castrated males roamed less than entire males. This effect was observed for the extended and core HR but it was only found to be 
significant for the extended HR (p=0.032). Dogs roamed significantly more during the pre-wet season compared to the post-wet 
season. This was the case for the extended HR (p=0.033) and also for the core HR on Elcho Island (p<0.001). Young dogs tended 
to roam further than adult and old dogs for both HR measures (core and extended). This difference was found to be significant for 
the core HR (p=0.017). For the extended HR, young dogs were found to roam significantly more than the collapsed level of adult 
and old dogs (p=0.031). No significant association was found for other factors explored (the dog’s home community, genetic 
similarity to dingoes, usage as hunting dogs and breed). 

4. CONTACT RATE ESTIMATIONS 

The GPS data collected were further used to calculate contact rates between individual dogs within the communities. The daily 
contact rates between individuals ranged from 0–400. The contact rates were highly associated with the distance of the dogs’ 
home where dogs living closer together had higher contact rates (Dürr and Ward, 2015). A logistic regression model was used to 
fit a distance kernel function to the data to describe dependency of the contact rate on the distance between the dogs’ homes. This 
information was further implemented in theoretical rabies transmission models to estimate spread and control options for dog 
rabies within these communities (refer to contribution M. Ward within these proceedings). 

5. ADDED VALUE TO THE ONE HEALTH APPROACH 

Canine rabies is a classic example of a disease in which the added value of One Health approach can be demonstrated (Zinsstag, 
2013). Success of control in endemic countries can only be achieved when different sectors (veterinary health, public health, 
agriculture departments) work together. Investigation of home range, roaming behaviour and the factors that influence them are 
important steps for evidence based control of the problems caused by free-roaming dogs. Such problems do not only include 
rabies and other canine zoonotic infectious diseases, but can also be used to better plan dog population management and address 
welfare problems. 

6. CONCLUSIONS 

We found that community dogs roam predominantly around their home with a limited HR size. However, a minority of dogs 
cover large areas of their community, and exceptionally beyond. These far roaming dogs are of particular interest for infectious 
disease transmission. The roaming behaviour depends on intrinsic (age and gender) and extrinsic (season) factors. Such 
information is required to adjust and refine simulation models for the specific region in which the model is applied. The home 
community of the dogs does not influence the roaming behaviour. Consequently, there is evidence that our findings are valid for 
dogs in other Australian coastal communities as well. GPS data are useful to explore contact frequencies between community 
dogs.  
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ABSTRACT: Taenia solium cysticercosis is considered an emerging parasitic zoonosis of global importance due to its impact on 
both agriculture and public health in developing countries. Epidemiological information on human cysticercosis is limited in 
Nigeria. This study was therefore conducted to determine the prevalence of human cysticercosis in selected areas of Kaduna 
metropolis, Nigeria, where smallholder pig farming is embraced as a source of living. A cross sectional survey was conducted in 
Kaduna South and Chikun Local Government Areas of Kaduna metropolis, which are very much involved in backyard pig farming 
and pork consumption. A total of 300 human sera were collected and tested for the presence of IgG antibodies to T. solium using 
an indirect enzyme linked immunosorbent assay (Ab-ELISA) technique. A structured self-administered questionnaire was used to 
identify socio-demographic and risk factors in the population. A total of 43 sera tested positive to IgG antibodies giving a 
cysticercosis prevalence of 14.3%. Bivariate analysis revealed that there was no significant difference (p>0.05) between 
seroprevalence and age, gender, occupation, location, and pig rearing. Preferred method of pork preparation and history of epilepsy, 
were however found to be associated with seropositivity (p< 0.05) and epileptics in the study were two times more likely to be 
seropositive than non-epileptics (OR= 2.2, 95% CI= 1.023-3.580, p= 0.04). The knowledge of human cysticercosis was strongly 
associated (p< 0.01) with method of pork preparation (p=0.001) and occupation (p=0.007). This survey reports endemicity of 
human cysticercosis in southern parts of Kaduna metropolis; there is therefore need for further studies on impact of disease burden 
in the area. 
 
Keywords: Seroprevalence, Taenia solium, human cysticercosis, Ab –ELISA, Kaduna 
 

1. INTRODUCTION 
Taenia solium is a parasitic helminth of public health importance; its complex lifecycle involves both man and pigs, serving as 
definitive and intermediate hosts respectively (Willingham, 2002; Anantaphruti et al., 2010). The parasite causes two important 
diseases in man, which are cysticercosis and taeniasis. Taeniasis is an infection with the adult tapeworm, while cysticercosis is an 
infection with the larvae or cysticerci of the parasite (Garcia et al., 2003). The most complicated form of human cysticercosis in 
man is neurocysticercosis, which occurs when the larvae lodge in the central nervous system (CNS), resulting in epileptic seizures 
(Garcia et al., 2003). Taenia solium cysticercosis is considered an emerging parasitic zoonosis of global importance due to its 
impact on both agriculture and public health in developing countries (Willingham, 2002). Epidemiological information on human 
cysticercosis is limited in Nigeria, even among risk groups. This study was therefore conducted to determine the seroprevalence of 
human cysticercosis and associated risk factors in areas of Kaduna metropolis, Nigeria, where small holder pig farming is practiced. 

2. METHODOLOGY 

2.1 Study Design and Collection of Samples 

A cross sectional survey was conducted in Nassarawa/Kakuri, Barnawa/Narayi, Gonin-Gora/Unguwar Romi and Sabon 
Tasha/Television communities within Kaduna South and Chikun Local Government areas, Nigeria. Three hundred blood samples 
were collected from individuals within the study area; who had given their consent to participate in the study. The blood samples 
were tested for the presence of cysticercal antibodies. Questionnaire forms were used to obtain relevant information on 
sociodemographic and risk factors within the study population.    
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2.2 Screening of Blood samples using Enzyme Linked Immunosorbent Assay 

Sera were obtained from the blood samples collected and screened for the presence of cysticercal antibodies, using Immunoglobulin 
G-detecting, Enzyme Linked Immunosorbent Assay (IgG-ELISA), by following the kit protocol (Diagnostic Automation, Inc, 
Calabasas, CA, USA).  

2.3. Data Analysis 

Data captured in the study were analyzed using the statistical package, SPSS, 2013. Chi square analysis was used to establish 
associations between factors in the study population and cysticercosis status. 

 

3. RESULTS 
Forty three (43) out of 300 sera tested positive to cysticercosis, presenting with cysticercosis antibodies (IgG), giving a prevalence 
of 14.3%. In relation to study location, the Nassarawa/Kakuri cluster recorded the highest cysticercosis prevalence of 23.3%, while 
Barnawa/Narayi recorded the least prevalence of 8% (Fig. 1). Method of pork preparation and history of epilepsy, were found to 
be strongly associated with seropositivity (p< 0.05). Epileptics in this study were two times more likely to be seropositive than 
non-epileptics (OR= 2.2, 95% CI= 0.992-4.921, p= 0.04). The respondents’ level of knowledge about cysticercosis was strongly 
associated (p< 0.01) with method of pork preparation (p=0.001) and occupation of the respondents (p=0.007) (Table 1). 

 

 

Fig. 1 Seroprevalence of human cysticercosis in relation to study locations in Kaduna Metropolis, Nigeria 

 

Table 1. Bivariate Analysis between Cysticercosis status and other Variables in the Study Population 

Variables (F) Cysticercosis Seropositivity Knowledge of Cysticercosis 
 

Occupation: Civil Servants(83) 
                     Farmers and butchers(73) 
                     Artisans (73) 
                     Students (60)  

0.613 0.001** 

Method of pork preparation: 
                    Boiled and Fried (43) 
                    Boiled only (194) 
                    Roasted/barbecued (63) 

0.044* 0.007** 

History of epilepsy:  
                    Yes (41) 
                     No (259) 

0.048*(OR=2) 0.529 
 

Key: Values within the table represents probability values using Chi square 
*Significant association between the specified variables, 95% CI, p ˂ 0.05, two tailed 
**Very significant association between specified variables, p ˂ 0.01, two tailed 
OR- Odds ratio value of 2.0 for indicated variables, F-Frequency 
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4. ADDED VALUE TO THE ONE HEALTH APPROACH 
To the best of our knowledge, this survey has provided the first set of data on human cysticercosis prevalence and risk factors, in 
the parts of Kaduna metropolis, Nigeria, where small holder pig farming is practiced. The study therefore provides relevant 
information which proves useful in planning, all-inclusive, collaborative, multidisciplinary preventive intervention programs by 
policy makers in the affected areas, thereby promoting the one health approach.    

5. CONCLUSIONS 
This survey has reported a high seroprevalence (14.3%) of human cysticercosis in some pig-raising areas in Kaduna metropolis, 
Nigeria. The main risk and behavioural factors contributing to the high prevalence, include poor knowledge of cysticercosis and 
lack of knowledge on proper pork preparation methods. Some individuals have attributed epileptic seizures to superstitious beliefs, 
not recognizing the link between T. solium, human cysticercosis and epilepsy. Therefore, education intervention programs that 
would enhance knowledge acquisition and behavioural change in the affected study area is advocated. 
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MediLabSecure: Implementing a network of virology and entomology 
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ABSTRACT:  
 
As (re-)emerging viruses are threatening global health, the EU-funded MediLabSecure project aims at enhancing the 
preparedness and response to viral threats by establishing an integrated network of laboratories in 19 non-EU countries of the 
Mediterranean and Black Sea areas in partnership with Institutes in 3 European countries. The MediLabSecure project is 
involving partners from animal and human virology, medical entomology laboratories and public health institutions. The project 
aims to enhance the integration of surveillance between laboratories and central national surveillance systems. 
 
One laboratory per field of study (human virology, animal virology, medical entomology) and per country was selected. For each 
participant laboratory capacities and needs regarding biosafety, diagnostic methods and integration of laboratory and 
epidemiological surveillance for emerging vector-borne and respiratory viruses were identified. 
 
Fifty-seven laboratories were selected to actively join the project. Joint meetings allow the project partners and heads of 
laboratories to meet and exchange on the objectives and future steps of the project, their experiences, needs and expectations. A 
first series of workshops have been organized in 2015, enabling laboratories to implement harmonized and up-to-date techniques 
to perform (1) laboratory diagnosis of vector-borne viral diseases such as West Nile, Dengue, Rift Valley Fever, Chikungunya 
and (2) tailored training on mosquito species determination. 
 
By enhancing diagnostic capacities and regional multidisciplinary cooperation, the MediLabSecure network could represent the 
cornerstone of a corporate preparedness and response to vector-borne and respiratory viral threats in the Mediterranean and Black 
Sea regions based on a One Health approach. 

Keywords: (re)-emerging viruses, integrated laboratory network, Mediterranean and Black Sea areas, multidisciplinarity, One 
Health. 

1. INTRODUCTION 
The overall objective of the MediLabSecure Project (2014 -2017) is to increase, through capacity building and networking the 
health security in the Mediterranean Area and South-East Europe Black Sea Region by enhancing and strengthening the 
preparedness to common health threats of viral origin and bio-safety risks at national and regional levels.  

The MediLabSecure Network is building on the human virologist laboratory network established by the EpiSouth Plus project 
(2010-2013) but by the completion with other multidisciplinary laboratories: animal virologists and entomologists and public 
health workers. As such the project gives the first laboratory related elements to achieve a fully integrated “One Health” 
surveillance in the target countries.  

Indeed, the creation of such a Network is to support laboratories of target countries to set up awareness, risk assessment, 
monitoring and control of emerging or re-emerging viruses with vector transmission and respiratory viruses of concern in the 
region such as for example the MERS-CO virus.  The project will reinforce the priority diagnostic needs relying on the existing 
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facilities and diagnosis capacities available. Activities are designed to build further on these available capacities and to provide 
starter knowledge for the different most appropriate diagnostic methods for newly emerging viruses and their mosquito vectors.  

Laboratories play a key role in the recognition of infectious diseases and during the selection of the participating entities their 
involvement within the national surveillance system was considered as well as their basic capacities and interactions with 
national and regional partners. Indeed, permanent and reliable monitoring is essential for the implementation of effective 
prevention.  

During a first phase, laboratories in mosquito and arbovirus transmission were targeted because of the important emergence and 
re-emergence of these viruses and their vectors in the area of concern e.g. Chickungunya and West Nile virus infections.  
Especially since Vector-borne emerging diseases are strongly affected by global changes such as modification of ecosystems, 
climate change, increasing urbanization, and worldwide travel. A major challenge is to predict the impact that variations will 
have on public health. 

Therefore also public health activities will reinforce the Laboratories consortium by investigating and improving where possible 
the standard methods of surveillance towards integrated surveillance, risk assessment and early case detection. The 
harmonization of methods for epidemiological surveillance in the three areas of human and animal virology and medical 
entomology will facilitate data exchange and data management, which ultimately improve prevention and control.  
 

2. METHODOLOGY AND “ONE HEALTH” IMPACT 

 
Fig1: General Methodology  

Through the use of targeted questionnaires and direct interactions, the needs of participating laboratories in terms of monitoring, 
diagnostics and biosafety have been identified in order to best respond to the establishedgaps.  

First, these different objectives and needs were discussed with the heads of labs of the different selected participating labs during 
a head of lab meeting. Interactions between different disciplines were fostered and expectations on further actions addressed. 

Second, necessities were addressed by setting up one week training sessions in different partner or target countries.  Basic 
laboratory identification methods were addressed through general and more specialised theoretical lectures completed by hands 
on sessions.  
A first human virology training took place at Institut Pasteur in Paris in June 2015 and focused on diagnostic methods for the 
detection of West Nile, Rift Valley fever and Chikungunya. In the theoretical part, entomology and animal health aspects were 
addressed to make the link with the other approaches. Sixteen laboratories were represented during the training.  
A second training was a regional training (two attendees from seven laboratories from Balkans + Moldova) on medical 
entomology took place at the Faculty of Agriculture, University of Novi Sad, Serbia, from 8 to 12 June 2015. The purpose of the 
training was the acquisition of essential knowledge and the development of skills in arbovirus mosquito vector identification. The 
practical part consisted of: 

 Field activities for mosquito sampling: characterization of breeding and resting sites, setting up of traps. 
 Laboratory activities for mosquito identification: morphology and development of arthropods, morphological 

identification of larvae and adult mosquito species, PCR detection methods for virus identification.  
A third training was performed in June at INIA in Madrid, Spain for animal virologists. 15 countries participated as well as two 
entomologists from two partner countries in order to crosslink with veterinarians. Molecular and serological diagnosis of West 
Nile, Crimean Congo Haemorrhagic Fever and Rift Valley Fever and BSL3 biosafety aspects were addressed by putting the 
participants in a realistic situation.  
 
The different training activities will be followed by on-site visits in laboratories that need implementation advice.  
In parallel with training, an exhibition ‘Vectors and Diseases’ was set up at the Faculty of Agriculture, University of Novi Sad 
from 5 June 2015 to 15 July 2015. This exhibition—devised and produced by IRD—shows a broad range of vectors and also 
discusses the research conducted by scientists to gain better knowledge of them in order to organise control. 

To foster the “one health” approach during upcoming project and regional meetings interdisciplinary workshops will be 
organised such as one on risk assessment and integrated surveillance.  
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In particular the public health part of the project is aimed at assessing the current national situations in terms of integrated 
surveillance: it aims at exploring the kind of links/procedures that exists in the countries involved between the animal virology, 
human virology and medical entomology entities and the central national surveillance system. These links/procedures will be 
verified and described through a situation analysis to be carried out in a pool of representative countries. The identified gaps and 
needs will inform the other partners in order to better effectively implement their respective activities and the identified relevant 
case studies and lessons learned will be shared with all the countries involved in order to enhance integrated surveillance among 
all the entities involved in the project.  
 
3. CONCLUSION 
 

The MediLabSecure project is an opportunity to create a “One Health” community in the targeted countries on emerging viruses 
and their insect vectors.  

 
4. PARTNERS AND BENEFICIARY COUNTRIES  
 
 
The different partners involved in this Network are the Institut Pasteur in Paris, France, the CISA-INIA in Madrid, Spain, IRD in 
Montpellier, France and ISS in Rome, Italy.  

 
 

 
 
Fig 2: The project benefits the following countries: Albania, Algeria, Armenia, Bosnia and Herzegovina, Egypt, Georgia, Jordan, 
Kosovo, Lebanon, Libya, Moldova, Montenegro, Morocco, Palestine, Serbia, The Former Yugoslav Republic of Macedonia, 
Tunisia, Turkey, Ukraine.  
 
www.medilabsecure.com 
 
The MediLabSecure Project is supported by the European Commission (DEVCO: IFS/21010/23/_194) 
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One Health Approach for CCHF Surveillance in Kazakhstan: Results of 
Open Source EIDSS Application for Risk Level Evaluation 
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ABSTRACT: Active CCHF foci are present in some areas of Kazakhstan. A new CCHF risk assessment and management 
methodology is proposed as a part of modernization of surveillance practices in Kazakhstan. It is based on multi variance analysis 
and utilization of the Electronic Integrated Disease Surveillance System (EIDSS) available at all levels of the surveillance 
network in Kazakhstan.  It was determined that developed approach and its implementation within EIDSS network provides a 
reliable forecast (81.3/88.9) for CCHF outbreak risks in Kazakhstan. 

Keywords: risk management, one health, EIDSS, CCHF. 

1. INTRODUCTION 

Active CCHF foci are reported in 3 southern regions of Kazakhstan with population of 1 million. The reservoir for CCHF virus is 
ixodic ticks. Human infections (3 to 12 cases per year) occur through tick bites and contact with CCHF patient blood. CCHF 
epidemiological process in Kazakhstan has prominent seasonality (spring-summer period) and the rhythm of epidemic 
appearances (5-6-years). The rhythmical population incidence rate is associated with natural and climate factors, which govern 
the increase in the number of ixodic ticks, their infection rate (virus carrier state), and directly correlates with the population 
density and the livestock number that are the principal tick feeders in nature.  

Prediction of the CCHF epidemiological situation is extremely difficult due to a variety of natural and social factors that directly 
or indirectly influence development of CCHF outbreaks. Kazakhstan developed and approbated the epidemic risk estimation 
methodology based on multivariate One Health analysis per administrative clusters of Kazakhstan using the technical capabilities 
of the Electronic Integrated Disease Surveillance System (EIDSS) deployed in Kazakhstan that covers the national 
epidemiological surveillance networks. 

2. METHODS 

In order to expand the current statistics-based approach for CCHF surveillance in Kazakhstan and apply forecasting, estimation 
and management of epidemic risks within the overall concept of modernization of the surveillance capabilities, the Committee for 
Consumer Rights Protection of Kazakhstan has developed a methodology to assess CCHF epidemiological risks. 

The methodology is based on One Health approach with consideration of individual features of each administrative area in 
Kazakhstan. The following major indicators collected for the period of 2007-2011 were used for analysis: 

- Population counts in potential endemic districts 

- Tick infection rate (relative density of CCHF seropositive tick samples per total number of tested laboratory samples) 

- CCHF human case rate per 10’000 

- Counts of tick bites complaints in medical institutions in potential endemic districts 

Open Source EIDSS tool has been utilized to process and analyze abovementioned data. EIDSS has been developed to strength 
and support monitoring and prevention of dangerous diseases within One Health concept by integrating veterinary, human and 
vector surveillance data (including passive and active approaches, aggregate and case-based records with case definitions, 
syndromic surveillance) with laboratory data (including sample tracking linked to each case and event with test results and 
epidemiological investigations).  Information is collected and shared in secure way by different means: desktop installations with 
continuously data synchronization, web application and services and mobile devices (including mobile web solution and Android 
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application). EIDSS provides near real time information sharing and notifications along with analytical capabilities including 
statistical analysis and aberration detection. 

EIDSS development is based on cutting-edge expertise and partnership with the Centers for Disease Control and Prevention 
(CDC), WHO, Walter Reed Army Institute of Research (WRAIR). Starting in January 2014 EIDSS became open-source and 
freely available for use, modification and distribution under Simplified BSD license on project site eidss.codeplex.com. 

EIDSS is currently deployed in Kazakhstan covering 400+ nodes of the epidemiological surveillance network. 

 

Figure 1. EIDSS network in Kazakhstan 

The following procedure was conducted to make selected indicators be available in EIDSS: 

- Demographic information, diagnosis and location data entry into EIDSS 

- Tick collection location data, total number of tested samples (pools), and number of seropositive data entry into EIDSS 

- Correlation joint analysis of data on vectors and epidemiological surveillance 

3. RESULTS 

A multivariate epidemiological analysis was conducted in the EIDSS program at the end of 2012 to reveal areas with the most 
CCHF risk: 12 different maps filtered according to the selected regions were generated, ticks, demographics and CCHF human 
incidence, aggregated by region, were processed. The information was grouped into 3 outbreak prognosis risk levels (high, 
medium and low) for all 25 CCHF endemic districts in three regions in Kazakhstan. These results predict the epidemic situation 
in a particular area and support management decisions for planning and correction of preventive anti-tick and anti-epidemic 
measures and funding requirements. This prognosis for 2013 was provided to the public health service of Kazakhstan to plan 
activities. 

Actual information on CCHF foci situation was received for the 1st half of 2013: details on the number of people who had sought 
health care in relation to tick bites, tick infection rate figures and three human cases. The major criterion for the evaluation of the 
prognosis was the actual number of tick bite complaints. It was determined that the 2013 prognosis [1] with the high outbreak 
risk estimate for 9 districts of 3 regions of Kazakhstan proved to be accurate for 8 districts (88.9%). Moreover, in 2 high outbreak 
risk districts 2 out of 3 CCHF human cases were registered. The prognosis for the districts with medium and low outbreak risk 
proved to be accurate in 13 of 16 CCHF endemic districts (81.3%). Results are statistically reliable: the statistical significance is 
0.95. 

53



 

3 
 

 

 
Figure 2. Prognosis for 2013 Epi Situation Figure 3. Actual data from 2013 

4. ADDED VALUE TO THE ONE HEALTH APPROACH 

Methodology for the CCHF epidemic risk assessment and management brings together data from sanitary-epidemiological, 
human and vector areas. The open-source Electronic Integrated Disease Surveillance System (EIDSS), which serves as the main 
tool of the proposed methodology, is built to support national epidemiological e-surveillance systems for both human and 
veterinary disease. This comprehensive methodology presents a truly One Health approach to disease risk assessment and 
management. 

5. CONCLUSIONS 

The achieved results of the developed CCHF forecasting and risk estimation methodology let us conclude the efficiency of the 
proposed approach. The availability of the EIDSS electronic system at the disposal of the Agency for Consumer Rights 
Protection of Kazakhstan provides a reliable vehicle for practical implementation of this methodology, delivering a tool that is 
available to epidemiologists from national to district levels. 

In addition to facilitating data collection, processing, sharing and analysis, EIDSS network can be considered as a backbone for 
modernization of epidemiological surveillance in Kazakhstan including implementation of new risk assessment and management 
activities.  
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Introduction 
From only a handful of Syrian families who had 
taken refuge in Jordan at the beginning of 
2012, the number of refugees had increased by 
500,000 one year later. The sudden population 
influx and need for basic items, food, shelter, 
and health care for so many people 
exacerbated the existing problems of scarce 
resources.   

Medair has been implementing nutrition 
programmes in Syrian urban refugee 
communities in Jordan since July 2013 by 
offering nutrition screening and promoting 
Infant and Young Child Feeding practices (IYCF) 
as well as training on management of acute 
malnutrition for children under 5 and pregnant 
and lactating women.  

As of 8 April 2014, a total of 31,485 refugee 
households had been reached by the Medair 
nutrition programme, covering about 35% of 
the estimated number of refugees in urban 
areas outside of camps.  

Prior to the crisis, IYCF practices were poor in 
the region, as evidenced by low exclusive 
breastfeeding prevalence for infants less than   
6 months¹ and a high anaemia prevalence rate 
among children of toddler age².   

In April 2014, a household survey was 
conducted to estimate exclusive breastfeeding 
(EBF) rates among those households reached 
by Medair with IYCF messages.  
 
  
 
Materials and methods 
• 990 out of 31,485 households which were 

visited by Medair IYCF volunteers for 
malnutrition screening and IYCF messages 
for caregivers  were selected by systematic 
random sampling for a telephone survey. 

• Each household was called to assess the 
availability of:  
o children aged less than 2 years for the breast- 

feeding (BF) knowledge retention rate. 

o children aged less than 6 months for exclusive 
breastfeeding (EBF) practices. 

• If the household had eligible children, 
Medair volunteers conducted the telephone 
survey with a questionnaire. 

• Caregivers of children aged less than 2 years 
were asked to recall two benefits of breast- 
feeding. 

• Caregivers of children aged less than                                     
6 months were asked: 
o “Do you breastfeed your children exclusively 

without providing any additional foods and 
fluids?” (self-report) 

o 24-hour recall question: “Did (BABY’S NAME) 
drink any of the following liquids yesterday during 
the day or at night?” 

 
 
 
 

Results 
• 71.3% (95% CI, 64.9-77.7%) of caregivers of children aged 

less than 2 years were able to recall at least two benefits 
of breastfeeding after training at the household level. 

 

 

 

 

 

 

 

 

Fig 1. Knowledge retention rate of benefit of breastfeeding 
for lactating mothers with children aged less than 2 years. 

 

• 24-hour recall survey indicates 24.2% (95% CI, 16.5-32.0%) 
of caregivers with infants aged less than 6 months who 
received breastfeeding messaging at home practised 
exclusive breastfeeding. 

 

• The rate of EBF practice assessed by self-report shows 
40.2% of caregivers from communities (95% CI, 39.9%-
49.4%) practise EBF for their children aged less than 6 
months.  

 

 

 

 

 

 

 

 

 

 

Fig 2. Exclusive breastfeeding practices 

 

• Among the mothers who do not practise EBF in the 
refugee communities, 64.8% feed their baby with artificial 
formula, which is followed by other liquids, including 
water (20%), traditional soup and liquid (16.5%), and                                  
raw milk (15.4%).  

 

 

 

 

 

 

 

 

 

Fig 3. 24-hour recall of additional liquids given to children 
aged less than 6 months. 

 

Conclusions 
• Artificial milk formulas often expose the 

infant to high risk of infection, detach them 
from breast milk, and impose additional 
financial burdens on refugees. Unprocessed 
milk may also lead to anaemia as a result of  
malabsorption, infections or infestations 
leading to gastrointestinal blood loss. Given 
this, the low rate of EBF practice should be a 
red flag and warning for the health 
community.  

 

• The increase of knowledge retention by                                  
2.5 times from the baseline (29%) reflects 
the effectiveness of the IYCF message 
delivery during household visits.  

 

• Though lactating mothers are well aware of 
the benefits of breastfeeding, it is not 
practised at home. This implies the 
insufficiency of delivering predefined IYCF 
messages to assure behavioural changes for 
EBF. Many other knowledge barriers hinder 
EBF practice, of which the most prevalent is 
the fictitious belief of mothers that breast- 
feeding does not provide sufficient nutrition 
for their babies. 

 

• In order to restore the EBF rate to the pre-
crisis level (at a minimum) among refugee 
communities, barriers as well as facilitators 
of EBF practices need to be explored and 
addressed. Peer-support social systems such 
as Care Group models would maximise the 
social and cultural aspects of EBF and 
encourage women to share positive personal 
experience and knowledge of EBF practices 
among their own refugee communities.  
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The importance of culture in a health emergency: International Medical 
Corps’ experience from the Ebola response  
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ABSTRACT: International Medical Corps began responding to the Ebola Virus Disease (EVD) crisis in West Africa in the 
summer of 2014. This poster will examine how International Medical Corps responded to the EVD outbreak and addressed 
cultural challenges in prevention, treatment and reintegration of individuals into communities within Liberia.  International 
Medical Corps staff incorporated behavior change communication strategies and information on cultural practices to effectively 
reach populations affected by Ebola. 

Keywords: Ebola Virus Disease, Liberia, culture, emergency response, International Medical Corps  

1. INTRODUCTION 
 

International Medical Corps is a global, humanitarian, private, non-political, non-sectarian non-profit organization dedicated to 
saving lives and relieving suffering through health care training and relief and development programs. By offering training and 
health care to local populations and medical assistance to people at highest risk, and with the flexibility to respond rapidly to 
emergency situations, International Medical Corps rehabilitates devastated health care systems and helps bring them back to self-
reliance.  
  
Since September 2014, International Medical Corps has been implementing various activities in the Ebola response in several 
West African countries, including Liberia, where a 54-bed Ebola treatment unit (ETU) was opened in Bong County in September 
2014. The emergency response team (ERT) worked with the community, hired and trained local and international staff, 
developed partnerships at all levels and evaluated progress to ensure quality. International Medical Corps developed a model for 
integrating mental health and psychosocial support (MHPSS) in EVD response activities which took into account Liberian 
culture by: i) learning about fears in the communities and addressing them through community outreach/engagement efforts to 
increase prevention, early detection and reporting; ii) paying attention to cultural considerations for processes in the ETU to 
increase acceptance of services and trust in providers; and iii) making use of and empowering local resources for reintegration 
and recovery. 
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 Spread of EVD is stopped by Common cultural practices and 
community concerns International Medical Corps strategy 

Preventing 
infections in the 

community 

Prevention: hand washing, 
avoiding physical contact with 

sick individuals and dead 
bodies 

Touching and physical closeness is 
very common in Liberia. Washing of 

bodies at funerals is common practice. Raising awareness with pictures and official 
messages, answering questions, encouraging 

visitors and discharged patients to spread 
information 

Early detection of EVD, rapid 
and safe isolation 

Denial, wish to help the sick, 
alternative explanations (malaria, 

witchcraft) 

Isolation and care 
of EVD infected 

persons 

Willingness of patients to enter 
and remain in ETU 

Fear of isolation, suffering, 
“disappearance” or food provided by 

strangers 

Providing good food, family connection 
(phone and  visitation), psychosocial support 

Vigilance after 
EVD recovery 

No unprotected sex for at least 
6 months after disease onset 

 

Safe burials of persons who 
died of EVD 

Taboo to talk about sex, expectations 
from partners concerning sex 

Rituals including touching as a sign of 
respect for the dead and connection 

beyond death 

 

Talking with discharged patients, providing 
condoms, speaking with their partners 

 

Publicly-accessible graveyard at ETU, 
burials with family members present, taking 

photos of patients who died 

 Keeping vigilant and 
enhancing prevention 

Breakdown of social ties, grief 
reactions, wish to forget Radio broadcasts, social reconnection groups 

 
2. PREVENTING INFECTIONS IN THE COMMUNITY  

 
Outbreaks are unique from other emergencies or disasters in that the ability to contain an infectious disease can be influenced by 
community reactions and cultural practices that may contribute to its transmission. In the early stages of responding to the West 
Africa Ebola outbreak, responders had to address widespread myths about EVD, as many people denied its existence or did not 
want to consider it when family members were sick. Community members were afraid to have their loved ones sent to an ETU as 
there were many rumors about killings, bad treatment and a fear of dying alone without the family being informed.  
 
Over 90% of our staff are local to the region, both helping to build a rapport within communities and spreading factual 
information about EVD and EVD response, as well as improving international responders’ understanding of local culture and 
practices. International Medical Corps collected information about fears in the communities and conducted community outreach 
to strengthen community acceptance and participation in activities to fight Ebola. Many volunteers engaged in social 
mobilization efforts, visiting hard-to-reach communities to inform them about EVD and how to prevent the spread of the virus. 
International Medical Corps coordinated with them and invited volunteers to visit the ETU so that they could also better inform 
others about the processes and realities of the ETU. 
 
2.1 Community Engagement activities to prevent transmission and encourage EVD reporting 
   
 Deployed mental health and psychosocial (MHPSS) staff with the response teams to help transport patients to the ETU. 

They addressed concerns of families, took the contact number and left the phone number they could call to ask about the 
status of the patients, encouraged them to visit the ETU.  

 Engaged with community members, asked them about their concerns, invited them to visit the ETU and supported them in 
initiating projects to stop the spread of infection in their community. 

 Disseminated messages about EVD prevention and treatment at the ETU that were culturally sensitive and entertaining 
including pictures, answering questions in the community, using picture-based flip-books and radio show discussions.  

 
3. ISOLATION AND CARE OF EVD INFECTED PERSONS  
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In October 2014, the World Health Organization (WHO) stated that persons suffering from Ebola or Ebola-like symptoms will 
have a higher survival rate when cared for at a treatment unit and will be less likely to infect others by spreading the disease.  
However, convincing people to enter a treatment unit was challenging. The biggest fears in the communities focused on 
separation from family, not receiving good care and dying alone. Accordingly, International Medical Corps addressed these fears 
by ensuring continuous contact with family, providing good care and psychosocial support, informing families in case of death 
and inviting them to the burial at the graveyard beside the ETU. These activities aimed at increasing the well-being of patients 
and their relatives, as well as increasing the community’s trust in the ETU. 
 
The Bong ETU opened on September 15, 2014 and immediately began screening suspected cases of Ebola and providing care to 
patients. To date, International Medical Corps has screened 839 individuals, admitted 819 individuals and confirmed a total of 
165 EVD positive cases at this treatment unit.   
 

 
 
 
All patients confirmed to have Ebola were isolated from communities to prevent further contamination, which placed additional 
stress on patients. International Medical Corps’ psychosocial support (PSS) team worked to lessen the stress of isolation and 
alleviate negativity by placing an office directly adjacent to the confirmed ward. This way, patients were able to see PSS workers 
without personal protective equipment (PPE) and could engage in conversation easily. PPE for health workers caring for Ebola 
patients required full coverage, to the point where patients could only see their eyes. This created an additional barrier to staff 
developing relationships with patients in the unit. International Medical Corps also supported communication between EVD-
positive patients, their families and the outside world by providing patients with access to phones, outlets to charge phones and 
directly contacting the families of patients. If families were not reachable through phone communication, the PSS officer went to 
the community to update the family on the health of their relative. International Medical Corps set up a safe space for families 
and patients to speak and to share needed items.  
 
A variety of factors influenced a patient’s decision to visit an ETU for treatment, including the type or quality of food provided 
and if relatives could bring food to patients. Foods associated with family often become the comfort foods individuals seek to 
reduce frustration and stress (Almerico).  Fufu, the national dish of Liberia made from cassava flour, was made available to 
patients upon request. International Medical Corps’ psychosocial team helped to maintain a sense of normalcy as much as 
possible in the ETU. Recognizing religious holidays, birthdays and milestones in EVD recovery helped patients in their overall 
recovery process. The team also provided patients with access to entertainment like movies and karaoke, for example, 
International Medical Corps celebrated Christmas with holiday decorations, elves and even Santa Claus in full personal 
protective equipment.  
 
3.1 Isolation and care activities for EVD infected persons 

 
 The psychosocial team included religious leaders who held services and prayed for patients at the bed site if they wished.  
 Several persons who had survived EVD worked their shifts within the wards, especially taking care of unaccompanied 

children.  
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 The psychosocial support team visited all patients in the wards to talk with them and address their needs whenever possible. 
There were also activities in the outside areas of the ward, e.g. all patients could watch movies in the evening. Starting with 
Disney movies, the program was soon adapted to patients’ wishes showing African soap operas and family sagas.  

 The ERT assisted in re-establishing as much as possible some sense of normalcy by accommodating food wishes (e.g., when 
patients requested Fufu which is traditionally eaten when people get sick), providing hot tea throughout the day and showing 
movies in the evening. International Medical Corps celebrated Christmas with holiday decorations, elves and even Santa 
Claus in full personal protective equipment. 

 Staff supported family connections by providing phones and helping with information flow. 
 
 

4. VIGILANCE AFTER EVD RECOVERY 
 
After conducting assessments in highly affected community, the psychosocial team from International Medical Corps found that 
the social support for community members had often been interrupted, people felt alone with their grief, had many conflicts 
among themselves when sick people were not cared for by their neighbors due to fear of EVD, or mothers who had lost their 
children to EVD and the support of their neighbors when mourning their loss.  
 
To address these issues and strengthen the resilience of the community, International Medical Corps facilitated weekly “social 
reconnection groups”, where community members could talk about their coping strategies, resolve their conflicts and use their 
own traditional rituals to mend broken relationships and re-establish social support. The International Medical Corps PSS team 
also shared information with communities about what to do in case someone showed symptoms of EVD.  
 
When patients were discharged from the ETU, they were informed about ways to stop transmission of EVD, encouraged to talk 
about their experience in the ETU and to recommend other community members to seek treatment if they showed EVD 
symptoms. International Medical Corps collaborated with the psychosocial team from Bong County, as well as with other 
organizations to ensure reintegration of discharged patients, especially for minors. 
 
4.1 Burial of Persons who died from EVD  

 
According to informal interviews, the onsite burial grounds at the Bong County ETU was highly appreciated, as cremations were 
done for patients of ETUs in Monrovia, which is not a traditional practice and resulted in problems for their families who felt that 
they could not pay the due respect to their deceased loved ones.  
 
The onsite burial grounds helped the family to have a place to visit their loved ones should they not survive. Psychosocial staff 
notified families about the status of patients taken to ETUs, and invited them for burials if a patient died. International Medical 
Corps organized burials with a religious figure upon request.   
 
4.2 Activities to encourage vigilance after EVD recovery 

 
 International Medical Corps facilitated “social reconnection groups” in a highly affected community to help community 

members process their experiences during the outbreak, mend broken relationships and find their way to move on. 
 International Medical Corps provided solidarity kits with clothes and EVD prevention information for discharged patients 

and ensured their transportation back into their community.  
 Staff talked with discharged patients about the risk of sexual transmission of EVD, provided condoms and supported them in 

talking with their partner if they wished so. 
 
5. CONCLUSIONS 
In the Ebola Response in Liberia, International Medical Corps considered aspects of culture for all activities before, during and 
after EVD infection for every patient. Community engagement aimed to increase preventive behavior and promote early 
detection and reporting of EVD cases by specifically addressing identified concerns. Providing good care, psychosocial support 
and continued contact with family members during treatment in the ETU, aimed to increase not only the well-being of patients, 
but also trust in the ETU. Support provided after patients recovered from EVD infections and community outreach helped 
community members cope with their grief reactions, re-establish social support and keep vigilant for a possible re-emergence of 
EVD. 
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This one-year project aims to make Jalan Pahang in Kuala Lumpur, Malaysia a street conducive to all ages. This very old and historical locality has undergone tremendous development 
since independence in 1957; and today, adding to its vibrancy, are many commercial centres and surrounding condominiums.  This street is within the strategic zone of the Kuala Lumpur 
city centre and is part of the KL Structure Plan 2020 with its mission to create a lively city, both by day and by night. However, while the infrastructure is being built, the necessary 
maintenance and softer components appear to be side-lined in that the street is unsafe, unaesthetic, unappealing and unhealthy from the daily users’ point of view and also for older or 
physically-challenged individuals. 

Keywords: transformation, environment, health, society for all ages 

Malaysia is undergoing rapid changes with: an 
ageing population, increase in chronic diseases, 
re-emerging infectious diseases amidst an 
escalating cost of living.  
 
Sustainable transformative changes, which is 
evidence-based, are necessary to preserve our 
collective health in this dynamic environment. 
This requires dedicated leadership together with 
community empowerment and participation. 
 
The aim of this project basically incorporates the 
elements of the World Health Organization 
(WHO) Healthy City model: a health-supportive 
environment; a good quality of life; basic 
sanitation and hygiene needs; and, access to 
health-care. 
 

This project aims to identify features which may 
be incorporated into the developmental 
processes with the following objectives: 
 
 To advocate for a safe and secure 
environment to move-about in. 
 To promote a smoke-free environment, from 
discouraging cigarette smoking on the street by 
individuals to reducing vehicular exhaust from 
private/public transport systems. 
 To encourage a sanitised environment with 
no-garbage thrown-about policy and clean 
public facilities. 
  To facilitate the process of creating a green 
and healthy environment to promote exercising 
with aesthetic utilities and to nurture 
environmental consciousness through a reduce-
reuse-recycle policy.  

 

The project duration will cover a total period of one (1) year 
with the following activities: 
 
 Conduct a sanitary survey listing the natural terrain, existing 
facilities and utilities  
 Carry out a survey of the number and types of vehicles 
plying the route  
 Carry out a survey of the number and types of pedestrians 
walking along the route and of apparent jay-walkers  
 Carry out a retrospective study of reported snatch-thefts 
from police records   
 Carry out a questionnaire survey on Knowledge, Attitude 
and Practice from among the community along the study area  
 Air and water pollution studies 
 Study of litter and pests  
 

Outcomes Description of deliverables 

Tangibles • green technology facilities such as energy-
saving streetlights, gutters to harvest 
rainwater, solar panels 
• security devices such as CCTVs 
• disabled-friendly utilities such as railings 
(which may double up as exercise bars), 
ramps, benches, escalators for the 
overhead bridge, elevators  
• green and disabled-friendly buses to ply 
the route 
• notices to declare the area in front of the 
hospitals, institutes and hotels, and at the 
bus-stops to be smoke-free  
• hygienic utilities such as wash-basins and 
toilets near the market-place 
• ample foot-pedal large garbage bins and a 
few recycle bins should strategically be 
placed along the route   
• trees and bushes to be properly 
maintained and declared as natural heritage 
by the Mayor of KL 
• a toll-free number at KL City Hall to answer 
to public queries on this project 
• a web-site to communicate information 
about the activities taking place along this 
street and to receive active feed-back in 
real-time from the community 
 

Intangibles  the civic-conscious mindset of the public 
who use Jalan Pahang will be visibly altered 
in that they will not throw rubbish or spit 
about, and they will not jay-walk 
 there will be more police-patrolling the 
street by foot as it is a vital street where 
workers, young and the old frequent; the 
police may actually be identified by their 
names 
 there will be reduced incidence of snatch-
thefts and the public will look visibly less 
harassed 
 the community will be environmentally-
conscious and will actively promote and 
practice the 3Rs (reduce-reuse-recycle) 
 there will be an atmosphere of helpfulness 
in that the community will communicate in a 
friendly and helpful manner 
 a well-culture society will slowly but surely 
emerge 
 

Collaborators Description  

Project 
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  Retired Allied Health Workers 
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Transformational changes are necessary to improve efficiency  and 
effectiveness in any natural / man-made ecosystem. In order to achieve better 
environmental / health outcomes, continuous studies / research must be 
embedded into the culture to generate evidence-based solutions for informed 
decision-making in policy and practice. This community-based project reviewed 
various models for change and strategies such as the  WHO Healthy Settings 
and the UN Millennium Developmental Goals to come up with a robust formula 
for change. As the results of the study come in, we are able to demonstrate 
that sustainable transformational changes are possible if the four dimensions 
of infrastructure, manpower, environment and health are addressed holistically. 
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OBJECTIVE 
To identify relevant 

features to be 
incorporated into the 

developmental 
processes of making 

Jalan Pahang 
conducive for   

“all ages”  

 
Safety  

&  
Security 

 
 
 
 
 
 
 
 

Pollution  
& 

 Smoke-free  
Surroundings 

 
Cleanliness  

&  
Hygiene 

Greenery  
& 

Healthy  
Environment 

Aesthetics  
&  

Exercising 

Knowledge Attitude & Practice 
among the General Public 

along Jalan Pahang, Kuala Lumpur
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With infrastructure development, parameters arising from the objectives are 
addressed to make the street liveable and conducive to activities for daily 
living for all.  
 
Addressing the first objective of safety and security, the pedestrian survey 
found that jaywalkers comprised about one-third of the total number of 
pedestrians. Thus the local authority should address this anomaly and  
ensure that pedestrians know and abide by the traffic rules. The sanitary 
and vehicle surveys showed that there was a definite shortfall in areas with 
public accessibility for older persons or for people who were physically-
challenged. The KAP survey noted that while the respondents’ knowledge 
on safety issues scored a high average of 8 out of 10, however, their 
attitude scored a low 4 with their practice of taking precautions to ensure 
their own safety rounding off at 6. The secondary data from police statistics 
showed a high number of snatch-thefts and robberies along the street and 
by-lanes; to address this issue, the police have already initiated 
interventional measures such as more patrolling especially during peak 
hours. A point to reflect on is perhaps law enforcement may be better 
provided through the community working together with the monitoring and 
enforcement authorities to make the street safer. For the second objective 
of pollution and smoke-free surroundings, while the KAP survey showed 
the respondents to possess less knowledge (scoring an average of 4) 
about the negative effects of pollution from vehicular exhaust and cigarette 
smoking, nevertheless the respondents’ were concerned about the pollution 
and smoking (averaging 7) and protected themselves against the negative 
effects by covering their noses and mouths (scoring an average of 6). For 
the third objective of cleanliness and hygiene, the sanitary survey assessed 
the bustling wet market with its maze of stalls offering fresh and diverse 
food to not be in an ideal hygienic and healthy state as there were pests in 
the form of rodents, flies and mosquitoes. A subsequent survey on rodents 
and litter may be able to quantify the degree of seriousness of the problem. 
However, the preliminary findings of the KAP survey show that the 
respondents average a score of 5 in their general knowledge about this 
issue. But their attitude and practice generally scores a higher average of 7 
in their concern for cleanliness and hygienic practice on the street. The 
sanitary survey found an adequate number of public disposal bins along the 
street and a few vagabonds were seen to be scavenging for recyclable 
items. But there was often over-spilling of rubbish from the bins reflecting 
on a less than adequate timetable for rubbish collection. For the fourth 
objective of greenery and the environment, the sanitary survey recorded a 
number of shady trees along the street. The KAP survey showed that the 
respondents had a higher average (scoring 6) of knowledge on this but the 
attitude that there was enough greenery slid to a score of 5 with their 
practice in terms of willingness to help protect and support measures to 
maintain the green environment increasing the score to 8. For the fifth and 
final objective of aesthetics and exercising, the respondents scored a 
steady average of 5 for both their knowledge about the beauty and layout 
of the street, and attitude on whether walking on the street promoted their 
sense of health and well-being. But in terms of practice about whether they 
would indeed support measures to improve the beauty and aesthetics, they 
scored a high average of 8. As a work in progress, this project shows that 
there is much room for improvement without downplaying the role of the 
local authority or threatening the livelihood of the users. The surveys also 
point to the fact that the stakeholders are willing to contribute and work 
together with the authorities to identify measures for improvement.  
 
A partnership between the community on the street and the authorities 
which manage the street is surely a win-win sign and it will indeed lead to 
sustainable measures when positive feedback may be sought from the 
people who use the street to gauge the effectiveness of interventions along 
the areas of concern. In addition to building adequate infrastructure, a 
transformational change must include the socio-mental components of 
ownership and respect by both parties in order to affect better outcomes 
thus leading surely to a society for all ages.  
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INTRODUCTION  

Children are most important asset of a nation. The growth of civilization ultimately depends upon the human resources 
capability. Children constitute the future human resource of a nation. Amartya Sen’s writes, "Human capability expansion 
plays important role in bringing about social change indeed, role of human beings even as instruments of change can go 
much beyond economic products on and include social and political development." The human capital has: 

1) The direct relevance to the well being and freedom of people. 
2) Indirect role through influencing social change. 
3) Indirect role through influencing economic production. (Amartya Sen) 

 
Women and child development is inter-related with each other. Female education and economic independence have reduced 
gender inequalities in intra family distribution had also helped to reduce child mortality rates. The process aspect of 
development would have to be considered in addition to opportunity aspects. Expansion of health care services to children in 
the form of immunization vitamin supplements, health awareness also reduce child morality.  
 Government has enacted various legislations, formulated plans, policies and programmes for the child welfare. It is 
very unfortunate that children in India are suffering from malnutrition, under nutrition, anemia, pneumonia and other 
diseases.  The infant Mortality Rate for India in 2014 was 49 per thousand live births.  (UNICEF) The Infant Mortality Rate 
in Punjab is 34 per 1000 live births. (National Rural Health Mission) The Report of Reproductive and Child Health District 
Level Household Survey 2007-08, shows that only 79.8 percent of children are fully vaccinated and around 4.0 percent have 
not received any routine vaccination.  Only 86 percent of children have received three doses of DPT and Polio and only 89.1 
percent of the children have been vaccinated against measles. (Ministry of Health and Family Welfare) In case of vitamin A 
and IFA supplements, 68.3 percent of children received at least one dose of vitamin A and only 5 percent received IFA 
tablets/syrup.  This indicates that a large number of children in Punjab did not receive vitamin A supplements and very few 
children received IFA tablets /syrup supplementation.i(Ministry of Health and Family Welfare) 
      Government of India had implemented many programmes in order to provide health services to the citizens. Many 
evaluation studies by the Health Ministry, other government agencies and research institutes pointed towards lack of 
financial and human resources, lack of coordination among States and Union Government and other factors responsible for 
increasing gap between policy and practice. The study conducted by Hooda (2012) shows (Figure 1 & 2) that the ratio on 
health spending is meager in rural as well as in urban sectors. The financial allocation which is less than one percent in rural 
areas and nearly one percent in urban areas reflects lack of political will and lack of commitment to provide quality of heal th 
services to poor people. The figure also clearly depicts the declining trend in funds allocation for health sector in both rural 
and urban areas. Public spending on preventive health services has a low priority over curative health in the country as a 
whole.  More than Rs. 100,000 crores is being spent annually as household expenditure on health, which is more than three 
times the public expenditure on health. (Shailender Kumar Hooda) 
 

 
Fig1 Trends in Public Expenditure on Health in Indian States: Rural 
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Source: Shailender Kumar Hooda, Changing pattern of public expenditure on health in India: Issues and Challenges: 
http://isid.org.in, p. 18, accessed on 07/07/2015 
 

 
Fig2 Trends in Public Expenditure on Health in Indian States: Urban 
 
Source: Shailender Kumar Hooda, Changing pattern of public expenditure on health in India: Issues and Challenges: 
http://isid.org.in, p.18, accessed on 07/07/2015 
 In order to eradicate these issues related to health sector, Government of India introduced NRHM to improve the 
standards of health among society. 
 
National Rural Health Mission: 
1. The NRHM (2005-12) seeks to provide effective health care to rural population throughout the country with 

special focus on 18 states, which have weak public health indicators and weak infrastructure. 
2. The mission is an articulation of the commitment of the government to raise public spending from 0.9% of GPP-

2.3% of GDP. 
3. It was it's key components provision of a female health activist in each village, a village health plan prepared 

through local team, strengthening of the rural house hold. 
4. Integration of vertical Health & Family Welfare Programmes. (National Rural Health Mission) 

 
Schemes for Maternal and Child Health: 
1. Free institutional deliveries – deliveries and delivery related services have been made free at all government 

hospitals from December 2008 by the state government. 
2. Surakshit Janepa Yojna – the averaged fixed rate for delivery reimbursed to the Accredited Private Institution has 

been revised to Rs. 2500/- from earlier rate of Rs. 1700/-. 
3. Immunization of children. 
4. Free treatment at government hospitals to all school going children. 
5. Iron Folic Acid (IFA) tablets to children. 
6. Albendazole tablets (2 per child) have been provided in all schools. 
7. 3 staff nurses provided in each centre under NRHM. (National Rural Health Mission) 

The MOU between the government of Punjab and the government of India was signed on December 15, 2005.  The MOU 
sets out the respective roles and commitment by the governments in the implementation of NRHM. NRHM in the state intent 
to provide universal access to health care. Although Punjab has better health indicators as compared to national level but still 
health care is especially primary health care needs focused attention. 

The key strategy of the NRHM is to bridge gaps in healthcare facilities, facilitate decentralized planning in the 
health sector, provide an adequate access to the existing programmes of Health and Family Welfare including Reproductive 
and Child Health-II, Vector Borne Disease Control Programme, Tuberculosis, Leprosy and Blindness Control Programmes 
and Integrated Disease Surveillance Project. It also addresses the issue of health in the context of a sector wide approach 
encompassing sanitation and hygiene, nutrition etc. as basic determinants of good health and advocates convergence with 
related social sector departments such as Women and Child Development and AYUSH. 

CONCLUSION 

NRHM has been designed in such manner that implementation gaps of previous plans and policies could be plugged through 
synergetic approach and increased fund allocation to states. Many studies has been conducted by the researchers as well as 
ministry of health to assess the implementation of NRHM by taking either the role of ASHA, financial administration and 
personnel administration. The major challenges in successful implementation of the programme includes less fund 
allocations for various components which leads to less resources(human resources, equipments, medicines etc), overlapping 
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of administrative activities, overlapping of roles of ASHA and Anganwadi workers in the villages regarding health and 
nutrition education to women .The detailed analysis of fund allocation  break-up under various heads clearly reflects that  
only 0.022 per cent had been allocated in 2012-13 for infrastructure and maintenance and in RCH Flexipool only 0.018 per 
cent and for National Disease Control Programme only 0.003 per cent had been allocated. 

NRHM programmes 2005-06 2006-07 2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 
RCH Flexipool 17-6 

(0.039) 
23.3 

(0.060) 
24.8 

(0.083) 
30.5 

(0.115) 
27.5 

(0.110) 
26.0 

(0.103) 
32.5 

(0.106) 
26.4 

(0.018) 
NRHM Flexipool 13.2 

(0.029) 
24.3 

(0.063) 
30.1 

(0.101) 
29.0 

(0.109) 
33.1 

(0.132) 
35.0 

(0.138) 
33.8 

(0.110) 
35.2 

(0.024) 
Infrastructure and 

Maintenance 
46.9 

(0.104) 
31.4 

(0.081) 
30.2 

(0.101) 
27.3 

(0.103) 
28.4 

(0.114) 
29.9 

(0.118) 
29.1 

(0.095) 
33.1 

(0.022) 
IPPI (Pulse Polio) 8.0 

(0.018) 
8.4 

(0.022) 
4.9 

(0.016) 
5.2 

(0.020) 
4.1 

(0.016) 
2.6 

(0.010) 
2.3 

(0.007) 
0.9 

(0.001) 
National Disease 

Control Programme 
(NDCP) 

14.4 
(0/032) 

12.5 
(0.032) 

10.0 
(0.033) 

7.9 
(0.030) 

6.9 
(0.028) 

6.5 
(0.026) 

2.2 
(0.007 

4.5 
(0.003) 

Total NRHM Fund 
(Rs in Crore) 

7548.9 
(0.223) 

10171.1 
(0.257) 

15356.8 
(0.335) 

119969.8 
(0.377) 

24440.1 
(0.400) 

28641.1 
(0.394) 

27191.3 
(0.326) 

6401.0 
(0.068) 

Fig 3 Trends and Composition of Fund Allocation on NRHM Components (per cent) 

Source: Shailender Kumar Hooda, Changing pattern of public expenditure on health in India: Issues and Challenges: 
http://isid.org.in, p.27, accessed on 07/07/2015 

Note: These expenditure categories include total fund allocated by central and state governments and includes all Indian 
states (high focused ‐north east and other than north‐east; and non‐high focused states). Figures in parenthesis are as per cent 
to GDP (at factor cost, current prices 2004‐05 series) and figures in non-parenthesis are the composition of total health 
expenditure. 

The analysis of various aspects of personnel and physical infrastructure requirement at various levels  points towards the 
gaps in implementation. The study of Punjab Health infrastructure in Punjab shows the huge gap in existing infrastructure 
and requirement of infrastructure in all i.e Sub-Divisional Hospitals, Community Health Centers (CHC), Primary Health 
Centers (PHC) and Sub-Centers (SC). The number of CHC are 143 but the requirement of CHC is 277 similarly the existing 
number of PHC is 330 but the requirement is of 923(requirement if taken per 30000 population).The picture is more pathetic 
in case of SC. The existing number is 2950 but the requirement is 5541(requirement to be taken per 5000 population).  
(National Health Systems Resource Centre) 

There is urgent need to increase the number of health centers at all levels (PHC, CHC, SC) and the improvement in health 
services provided in these centers. Both these components require need substantial increase in public funds allocation for 
health sector. The overall health expenditure shows that it has been decreased and majority of this allocation goes in salaries 
to the staff. In spite of declaration in document of NRHM, financial allocations are very less. The problem does not end with 
finance only. There is visible lack of coordination among states and Union Government regarding various aspects of NRHM. 
The transfer of funds to the states sometimes could not be operationalized due to non-fulfillment of certain conditions of the 
Union Government. The changing route of transfer of funds had also effected the implementation of NRHM. The 
Government has to increase the financial allocations and also frame certain guidelines for monitoring of transfer of funds 
from centre to states in order to achieve the target of Health for all. 
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ABSTRACT  
Relief International’s One Health Asia programme works to alleviate the impact of zoonoses on fragile rural populations. The 
three year project (2014-2016) is funded by the European Union under their One Health Programme in Asia. The project was 
designed to tackle the spread of infectious diseases at the interface between animals, humans and their various environments.  

This intervention targets are the most vulnerable populations including women and girls in rural communities and the main focus 
is on awareness raising and capacity building activities. To ensure sustainability and to institutionalize one health concepts at the 
community level in the target countries, formation of project support committees, youth clubs and school health clubs are 
planned. The project plans to create district, provincial/regional/divisional and national level Zoonotic Control Associations 
(ZCAs) as well as an Asia Regional Zoonoses Network. These committees/associations are the forums/structures and the corner 
stones of this project to advocate zoonotic diseases awareness and concrete actions at policy level. The aim of these advocacy 
efforts is to generate wider support in government circles for the integration of zoonoses into the public health agenda. The 
associations will also help oversee the integration of grassroots level surveillance with the district, provincial and national 
systems.  

Through an intensive inception phase, the project initiated on the 1st of January, 2014.  A series of visits, meetings and 
consultations with key personnel from the relevant Ministries, Departments and Offices were organized to educate and ensure 
buy in of project activities for sustainability and to explore opportunities for collaboration. 270 Community groups and clubs are 
being created, and 916 meetings have been held among members to initiate the awareness raising campaign in the communities. 

Keywords: One Health, Zoonoses, Public Health, Surveillance  

1. PROJECT SUMMARY 

Introduction 

The World Health Organization states that 75% of the new diseases that have affected humans over the past 10 years have been 
caused by pathogens originating from an animal or from products of animal origin. In our interconnected world of fluid borders, 
deadly disease epidemics have been on the rise. Increasing contact between humans and wildlife, intensification and integration 
of food production, rapid population growth, and the expansion of international travel have all contributed to the spread of 
zoonoses. The threat of zoonoses is particularly serious in the developing world, where people often cohabitate with their animals 
and do not have access to information or equitable resources for combating human or animal health concerns. To address the 
threats of zoonoses and emerging diseases at the human, animal and ecosystem interfaces, One Health, which emphasizes multi-
sectoral and multidisciplinary approach at various levels (international, regional, national and community levels), is increasingly 
being adopted.  

Relief International has designed the One Health Asia Programme (OHAP) to tackle the spread of the infectious diseases at the 
interface between animals, human and their environments. RI, in partnership with local partners, is currently implementing the 
European Union (EU) funded project (2014-2016)-“Fighting Zoonoses in Afghanistan, Bangladesh and Nepal (ABN)-Increasing 
Awareness, Prevention and Control of Zoonoses”.  

Overall Objective 

To contribute effectively to the reduction of zoonoses and alleviate their impact on vulnerable communities in Afghanistan, 
Bangladesh and Nepal  

Specific objectives 
1. Create Awareness and Behavior Change. 
2. Develop Prevention and Response Capacity of communities, government departments and academia. 
3. Integrate Zoonoses Surveillance within existing Government regulations. 
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Project Locations 

Chitwan, Rupandehi and Banke districts in Nepal; Sirajganj, Pabna and Lalmonirhat districts in Bangladesh and Momand Dara, 
Goshta and Nurgal districts in Afghanistan 

Areas of Intervention/main activities 
1. Awareness Raising : The main awareness raising activities consists of bimonthly meetings/training for the members of 

project support committees, school health clubs and youth clubs; mass awareness and education program (news 
articles, newsletters, audio extension messages, TV talk shows); experience sharing/consultative zoonoses workshops 
(national/provincial/regional level);  organizing seminar among the graduates students to encourage them on zoonoses 
research.  

2. Capacity Building : The main capacity building activities includes development of Community Health Worker (CHW) 
training curriculum, manual and its implementation;  basic health care kits for CHWs;   training to municipality 
officials, butchers, meat sellers, farmers and traders on zoonoses;  cold chain capacity building (prophylactics, 
treatment and samples); master training for school teachers; working with the University to establish zoonoses research 
centres, students’ research grants and inclusion of zoonoses curriculum in the University course. 

3. Collaboration, integration and institutionalization: This includes the formation of project support committees (PSCs), 
School Health Clubs (SHCs) and Youth Clubs (YCs) at the communities; formation of district, provincial 
(A)/divisional (B)/regional (N) level zoonoses control committee/association and formation of national level zoonoses 
control committee.  These committees are the forums through which to implement the project and to advocate for 
zoonotic diseases awareness and actions at policy level. The aim of these advocacy efforts is to generate wider support 
in government circles for the integration of zoonotic diseases into the public health agenda. The associations will also 
help oversee the integration of grassroots level surveillance with the district and national systems. The national 
zoonoses control committees of each country will then be connected to the Asia region as a Regional Zoonoses 
Network (RZN), which will facilitate exchange of information between individuals, organizations and governments for 
the purpose of minimizing zoonoses at a national level within each country and in the entire Asia region. The RZN will 
be an independent network of members, including regional and global members, to conduct research, advocacy, and 
policy-oriented work to improve zoonoses reporting and response systems and advocate the One Health agenda. 

2. PROJECT PROGRESS 
Based on training need assessment, a core and three country specific curricula and manuals were designed in order to train the 
grass root level animal health workers and public health workers under single umbrella of “Community Health Workers 
(CHWs)” who would act as frontline soldiers and report disease from community to district level government authorities. Six 
CHWs training courses were organized and 181 animal and public health workers (48 female) were trained during the period. 
The main contents of the two weeks (10 working days) curriculum are: One Health approach, overview of important animal and 
human diseases, country specific zoonotic diseases-their causes, symptoms, diagnosis, prevention, surveillance and reporting. 
Zoonotic diseases included in the curriculum are: Brucellosis, hydatidosis, cysticercosis, toxoplasmosis, tuberculosis, 
salmonellosis, leptospirosis, anthrax, plague, rabies, avian influenza, tetanus, swine influenza, CCHF and other emerging/re-
emerging zoonotic diseases.  

In order to support the establishment of zoonoses research centres, facilitate the research work and encourage issue based 
research, Relief International has signed Memorandum of Understanding with 3 Universities in each country: Agriculture and 
Forestry University (Nepal), Nangarhar University (Afghanistan) and Sher-e-Bangla Agriculture University (Bangladesh). The 
process of inclusion of zoonoses in the University curriculum that would contribute to produce graduates specialized in zoonoses 
and students’ research work have already been started. 

A total of 5203 members (64% Male, 36% Female) including livestock farmers, traders, butchers, social workers, local elites, 
youths, students were grouped together to form 90 project support committees, 90 youth clubs and 90 school health clubs during 
the period. 916 meetings/training were organized among the members of the committees, youth clubs and health clubs to inform 
them on different aspects of one health and zoonoses including Cycticercosis, Hydatidosis, Swine flu, Toxoplasmosis, Rabies, 
Anthrax, Tetanus, Leishmaniasis, Avian Influenaza, Crimean Congo Heamorrhagic Fever, Tuberculosis, Anthrax, Nipah. 
Massive media awareness campaigns were organized which presented information on zoonoses and their prevention to the public 
through different media. About 186500 information, education and communication (IEC) materials including zoonotic disease 
specific leaflets, brochures, posters, pamphlets, calendar, folder etc. were published and distributed among the general public and 
to the member of the committees and clubs. Thirteen informational radio awareness programmes were organized and awareness 
messages on important zoonotic diseases including swine flu, anthrax were aired through radios, reaching thousands of public 
with the messages.  
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Nine Master training courses of two-four days’ duration were organized among the teachers of the schools to inform them on 
prevention and control of common zoonotic diseases with hands-on skills to transfer knowledge to the students in schools.  233 
school teachers were trained and now working as master trainers to facilitate the meetings/training among the students on 
common zoonotic diseases and one health concept. Eleven events of one to two days’ long field training for 235 butchers/meat 
sellers were organized to train them on biosecurity, biosafety, waste management and zoonoses prevention.  

Eight District level zoonoses control committees/associations which comprise of representatives from government departments 
such as livestock/animal health, public health, education, wild life, environment and the communities, were formed and regular 
meetings were organized among the members. The members of the committees were informed about the one health concept and 
its important on zoonoses prevention and response.  Issues on zoonoses, diseases surveillance and reporting were discussed in the 
meetings with them. Those committees are also serving as district level project advisory committee for project implementation. 
Two provincial level and one national level consultative Zooonoses workshops were organized in Afghanistan to discuss the 
overall coordination, linkages and sustainability of zoonoses control committees, zoonoses research and the involvement of the 
universities, sustainability of CHWs, mechanism for control and prevention of zoonotic diseases, capacity building on early 
detection of zoonotic diseases and suggestive intervention approach, One Health related laws and regulations, bio-risk 
management practices.  

Independent team of consultants were recruited for pre-KAP and baseline studies for each country. The study was commissioned 
to provide reliable baseline information which will be used as a benchmark against which changes and progress can be measured 
and evaluated using verifiable indicators and to determine the Knowledge, Attitude and Practices (KAP) status on livestock 
health and husbandry, zoonoses and their impact on public health among the targeted beneficiaries.  

3. CONCLUSIONS 
The community engagement part and proposed institutional structures linking the ground realities to the national level Zoonoses 
Control Committee are the stepping stones to take “One Health Approach” to the next step “One Health Movement”.  Full 
participation and acceptance of the Afghan, Bangladeshi and Nepalese governments is a priority to ensure ownership and 
sustainability of the project. 
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Abstract 
 

Exposure to high levels of excessive noise causes early noise-induced hearing loss. Most stone 
crushing industry workers could expose noise in their workplaces. This study aimed to evaluate 
noise exposure among stone crushing industry workers using personal noise dosimeters at the 
workers and sound level meter at the workplace areas. There were seven sampling points at the 
crushed stone operations for monitoring noise using a sound level meter. Also, workers in those 
operations were evaluated using personal noise dosimeters. The results revealed that the average 
noise levels were 96.1 - 96.3 dB (A)Leq at hopper area, 100.5 -105.7 dB (A)Leq at vibrating feeder 
and jaw crusher area, 87.7 - 95.0 dB (A)Leq at vibrating screen area. In addition, the time-weighted 
average (TWA) of the noise dosimeter for the workers in the operations were 70.0 -75.3 dB (A) for 
hopper workers, 88.2 - 95.0 dB (A) for vibrating feeder and jaw crusher workers, and 76.1 –       
79.3 dB (A) for a vibrating screen worker. These indicated that the noise exposure in the vibrating 
feeder and jaw crusher areas exceeded the Thailand occupational health safety and environment 
standards at  90 dB (A) for eight working hours. This industry has already applied the selection and 
use of hearing protection devices and periodic audiometric evaluation for the workers. Therefore, 
the hearing conservation program including engineering and administrative controls such as using 
sound absorption materials, modifying work rotation system should be conducted in the vibrating 
feeder and jaw crusher area. 
 
Keywords: stone crushing industry, hearing conservation program, personal noise dosimeter 
 

Introduction 
 
Stone crushing industry experiences high levels of noise exposure from some processes, such as 
vibrating feeder and jaw crusher, vibrating screen. Exposure to high levels of excessive noise causes 
early noise-induced hearing loss (NIHL) [1], much physical and psychological stress [2]. Hearing 
conservation program is an effective and important control [3] for decreasing auditory health risk 
and increasing employee motivation. Preparation of hearing conservation program for stone 
crushing industry should have baseline data about auditory health of stone crushing industry 
workers, sound level of stone crushing processes, and noise exposure of the workers. The purpose 
of this study was to determine the exposed noise of stone crushing industry workers by monitoring 
at operation areas and personal noise doses. To prevent and minimize the NIHL, evaluation of noise 
emission levels that arise from different operations is required as evidence to enhance the promotion 
of hearing conservation program in the industry. 
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Results and Discussion 
 

The results in Table 1 revealed that the average noise levels were 96.1 - 96.3 dB (A)Leq at hopper 
area, 100.5 -105.7 dB (A)Leq at vibrating feeder and jaw crusher area, 87.7 - 95.0 dB (A)Leq at 
vibrating screen area. In addition, the time-weighted average (TWA) of the noise dosimeter for the 
workers in the operations were 70.0 -75.3 dB (A) for hopper workers, 88.2 - 95.0 dB (A) for 
vibrating feeder and jaw crusher workers, and 76.1 – 79.3 dB (A) for a vibrating screen worker. 
These indicated that the noise exposure monitoring with the sound level meter and the noise 
dosimeter in the vibrating feeder and jaw crusher areas exceeded the Thailand occupational health 
safety and environment standards at 90 dB (A) for eight working hours. However, the sound level 
by using the sound level meter and the noise dose by using the noise dosimeter in the office area 
were not exceeded the standard. 
 

Table 1 The noise levels and the noise doses in the stone crushing industry  
 

Sampling points 
Sound level meter  Noise dosimeter 

Leq 
dB(A)

Lmin 
dB(A)

Lmax 
dB(A)

TWA 
dB(A) 

%Dose 
(%) 

%PDose
(%) 

Hopper area 4 and 5  96.3 91.7 98.0 70.0 6.3 21.7 
Hopper area 7 96.1 88.3 101.1 75.3 13.1 63.1 
Vibrating feeder and jaw crusher area 4 105.7 104.9 106.4 95.0 200.1 676.6 
Vibrating feeder and jaw crusher area 5 101.9 101.4 102.4 - - - 
Vibrating feeder and jaw crusher area 7 100.5 99.4 101.7 88.2 77.8 405.8 
Vibrating screen area 4 and 5 87.7 87.5 88.1 79.3 22.8 74.2 
Vibrating screen area 7 95.0 94.4 95.4 76.1 14.7 73.9 
Office area 51.8 50.5 53.4 51.8 0.1 0.5 
 
According the results, only vibrating feeder and jaw crusher areas for the sound level by using the 
sound level meter and the noise level by using the noise dosimeter were exceeded the standard 
because the workers in these areas exposed the main noise was generated from the heavy machine 
used and the impact between the stone and the machine. Also, these areas vibrated all the time from 
the machine used. These sound levels exceeded the level that may cause NIHL to the workers. This 
result was consistent with a previous study [4] which found that high exposure to 90–99 dB(A) 
noise level of crusher workers working in the stone crushing-screening plant had high chance of 
NIHL. However, most workers in these areas used the ear muffs all the working time and the 
control room for the workers in order to reduce exposed noises in these areas had been applied. 
Also, this industry tries to prevent the noise at the source by daily rotational working hours. Some 
workers were not used the ear muffs because they did not aware of direct and indirect hazards from 
the noise.  

 
Conclusions 

 
The noise exposure in the vibrating feeder and jaw crusher areas exceeded the Thailand 
occupational health safety and environment standards at 90 dB (A) for eight working hours. This 
industry has already applied the selection and use of hearing protection devices and periodic 
audiometric evaluation for the workers. Therefore, the hearing conservation program including 
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engineering and administrative controls such as using sound absorption materials, modifying work 
rotation system should be conducted in the vibrating feeder and jaw crusher area. In addition, the 
training program for increasing accurate knowledge, good attitude and suitable practice should be 
practical for the workers such as the benefits and the importance of using personal protective 
equipment, how to maintenance the personal protective equipment. Rewards of safe auditory health 
for the best practice in the process area and the best worker should be applied in the industry. 
For the further study, the noise contour map for the process areas should be made. The risk areas 
such as the vibrating feeder and jaw crusher areas should be determined the octave band analysis of 
the noise to prevent the main source of noise and to select the appropriately absorbent materials for 
using in the control room and in the personal protective equipment. The personal factors, such as 
the workers’ age, experience, auditory health before and after working at the stone crushing plant, 
have to be considered may be more effective for preparation of hearing conservation program for 
stone crushing industry.     
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ABSTRACT: Muslim communities in the United States suffer from difficulty accessing mental health services due to a variety of 
issues.  The Department of Psychiatry at Michigan State University developed relationships with Muslim communities and 
organizations in the state of Michigan and cooperatively developed a training program for Imams from Mosques in the 

communities. This presentation discusses how this approach has evolved over the last several years developing a “basic mental 

health first aid” curriculum, and the inclusion of Federal Government presentations, when the governmental entities are not 

always trusted by the community.   We will also discuss a first ever survey of US Imams done at the conference demonstrating 
their own levels of distress and how the conference is helpful to their own mental health.   Key words: Muslim mental health, 
community education 
 
1. INTRODUCTION  
 
The Muslim community in the United States is very diverse composed of ethnic groups from South Asia, the Middle East and 
Africa. There are approximately 5 million Muslims in the US with the largest community in Dearborn Michigan.   Individuals in 
these communities have a variety of psychiatric disorders also seen in the general US population. There are also significant 
numbers of individuals with psychiatric disorders related to severe trauma from forced displacements, war and/or torture.  Some 
also suffer from stresses related to dislocation and the difficulties of functioning in an unfamiliar society with an unfamiliar 
language.  Family stress related to children and parents having differing attitudes toward behaviors normative in the new culture 
but sanctioned in the old are also apparent.  Yet, individuals and families often do not obtain mental health services resulting in 
significant increases in morbidity and mortality.   Why individuals and families cannot or do not access services is a complex, 
multidetermined issue.   Individual and cultural issues mitigating against accessing care include the significant stigma attached to 
having a mental health issue, disapproval by elders and the sometimes very hierarchal structure of families where elders, then 
Imam approval is required.  Other issues include stigma, unfamiliarity with a complex medical and behavioral health care system 
and poor English language skills. Poverty and a general lack of resources can be a critical factor.  Local services that do exist are 
often overwhelmed and do not have the requisite resources to satisfy demand.  Therefore, many individuals do not seek care or 
cannot access care.   
 
Furthermore, adequate care can be compromised by cultural issues that are not accounted for. For example, on inpatient 
psychiatric units, halal foods may not be available and women may not wish to touch or be examined by men resulting in 

“cultural mismatches”.   
 
1.1 Addressing the Problem and Goals 

The Department of Psychiatry, a joint department of the College of Human Medicine and the College of Osteopathic 
Medicine at Michigan State University developed and refined an intervention to help provide education and training in 
basic mental health literacy and techniques for leaders in the Islamic communities in Michigan.  The overall goals of the 
program are to improve mental health in Muslim communities and decrease disaffection by young people by improving 
Imam's knowledge of psychiatric disorders, symptoms that require immediate intervention and a better understanding of 
referral resources.  We believe that better identification of mental health issues and better access to services will help 
decrease morbidity, mortality and disaffection in communities.   

 
2.0 PROGRAM DEVELOPMENT 
 
Dr. Farha Abbasi, a faculty member in the department has wide contacts in Muslim communities in Michigan. As an active 
member of the local Islamic center, she observed that that members preferred talking to her in the center on a personal level but 
never approached her professionally.  Deep ingrained culturally related stigma, acculturation issues, language barriers and real 
and perceived Islamophobia all seemed to play a significant role.  
 
Given these issues, a tripartite approach of acceptance, awareness and access became a convenient rubric for summarizing 
processes that might address these problems. With a grant from the American Psychiatric Association and the Substance Abuse 
and Mental Health Administration she developed a Muslim Mental Health Conference. The initial and subsequent conferences 

are helping leaders in the Muslim community develop more awareness of mental health issues. The conference’s format is as 

follows; 
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1) Physical models of disease were first used and contrasted with spiritual weakness or “punishment from God 

explanations” to encourage community leaders to question and perhaps alter their own perhaps also biased views of 
mental illness.  

2) To further bring family elders, community leaders and Imams into the process, a “first aid for mental health training” 
was included in these conferences.  

3) A “cultural competency” component was added so the mental health professionals not familiar with Muslim learn more 

about important cultural issues. Interactive workshops and a tour of local mosques help build stronger ties between the 
local community and mental health providers.   

4) We are also interested in stimulating more research and building the conference as a place to present such research.   
Accordingly, we invited researchers to present current work and added a poster component.   

5) Given the key roles that Imams play in the life of congregations and communities and their roles as “first responders” 
we added a survey of Imams to tap into their attitudes about their work and perceived mental health issues. The results 
demonstrated that Imams have significant levels of stress and distress. Further work will examine the role of the 
conference is helping them with these issues and the role of stress in their ability to work with and assist community 
members. 
 

 
2.1 Curriculum 
 
One to two day training programs include the following: 
Psychoeducation 
1) Creating awareness of stigma involved with psychiatric disorders. This is addressed by improving knowledge of mental 
disorders as a medical disease and not a spiritual weakness, an "evil eye" or a punishment from God. Using the example of 
diabetes mellitus as a health issue that is accepted and where the need for treatment and compliance is clear. 
2) Acceptance of psychiatric disorders as common in all communities. Since these are not punishments, prayer alone will not 
resolve disorders. How to assist patients and families cope with the shame often involved in acknowledging illness and accessing 
care. 
3) Skill training 
Access to Care Issues: identifying Barriers to Care 
a) Cultural beliefs 
b) Alternative treatments 
c) Using religion/meditation to enhance coping skills 
d) Language barriers 
e) Community support through Islamic centers 
 
Cultural competency training for Non-Muslim providers 
     Providing halal foods 
     Creating prayer spaces for hospitalized individuals 
     Involving Imams/Muslim chaplains in ongoing care 
Subsequent goals will include surveys in Mosques to assess effects of training. 
 
3.  ADDED VALUE TO THE ONE HEALTH APPROACH 

 
The Michigan State University Department of Psychiatry developed this approach to help improve mental health access in 
Muslim communities living in Michigan. The initial approach begins with discussions with leaders in the involved communities 
to develop contacts and trusting relationships. It is equally important that faculty members have familiarity with Muslim culture 
and institutions be involved as content experts and as “interpreters” of culture and attitudes in these settings.  Engaging religious 
and other leaders in the communities allows better access to other important individuals and to promote programs. More involved 
and more knowledgeable community leaders help facilitate educational programs. For example, the Imams who attend our 
training sessions are often the first point of contact for individuals in their communities who have behavioral and psychiatric 
issues. Since Imams have little to no mental health background, we try to develop and deploy training that is basic enough for 
individuals with no prior knowledge of mental health issues and useful enough to be deployed without additional sessions.  
 
We plan to evaluate this approach by: 

1) Follow-up surveys of  Imams regarding the usefulness of the training  
2) surveying families in mosques served by these Imams to better understand their perceptions of mental health issues and 

access.   
3) attempting to contrast attitudes of families and individuals in mosques where Imams have been trained with families 

and individuals in mosques in which Imams have not received training.  
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Activity holidays for 
children with atopic 
diseases lead to significant 
benefits for children. 
Activity holidays promote the 
adoption of an improved health-
related behavior, decrease the 
anxiety score and lead to a higher 
quality of life, particularly social 
quality of life. Furthermore, such a 
supportive environment contributes 
to an improved self-image6,7. 

Awareness for the 
importance of climate 
issues also for health 
issues has to be raised 
in the population.  
Educational programs help to 
draw attention to these 
connections and provide more 
arguments for fighting climate 
changes. Additionally, an annual 
national allergy day can help to 
further draw attention to this topic 
in the whole population. 

Atopic Diseases – an Increasingly 
Important Issue of One Health? 

Maibach S, Luethi H, Schaeppi G. aha! Swiss Allergy Centre, Switzerland (2015).  
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2 D’Amato G et al. (2014). Climate change and air pollution–Effects on pollen allergy and other allergic respiratory diseases. Allergo J Int.23:17–23 
3 Taramarcaz P. et al. (2005). Ragweed (Ambrosia) progression and its health risks: will Switzerland resist this invasion? Swiss Med Wkly. 
135:538 – 548 
4 Szucs T.D. (2002). Kosten-Nutzen-Überlegungen zur Asthmabehandlung. Curriculum, Schweiz Med Forum Nr. 20.  
5 Zuberbier T, Lötvall J, Simoens S, Subramanian SV, Church MK (2014). Economic burden of inadequate management of allergic diseases in the 
European Union: a GA2LEN review. Allergy. 69: 1275–1279. 

6 Knibb RC, Hourihane JO’B (2013). The psychosocial impact of an activity holiday for young children with severe food allergy: a longitudinal 
study. Pediatr Allergy Immunol. 24: 368–375. 
7 unpublished data aha! Swiss Allergy Centre (2014) 
8 Ring J et al. (2012). Anaphylaxieschulung – ein neues Behandlungsprogramm zur tertiären Krankheitsprävention nach Anaphylaxie. Allergo J 
21:96-102. 
9 Ahrens B, Staab D (2015). Extended implementation of educational programs for atopic dermatitis in childhood. Pediatr Allergy Immunol . 26: 
190-196 
10 Statistical data of Smartphone application downloads. aha! Swiss Allergy Centre (2014). 

High prevalence of 
atopic diseases in 
Switzerland. 
Around 30 % of the Swiss 
population is sensitized to 
respiratory allergens, around 25 % 
of them have clinically manifested 
allergic symptoms1. 

Environmental factors 
play a major role in the 
increased prevalence of 
atopic diseases. 
Climate changes lead to higher 
allergenicity of pollen, a longer 
duration of exposure and hence 
influences pollen allergy2. 
Furthermore, climate changes 
enable invasive plants (neophytes) 
with aggressive pollen to expand 
into Switzerland3. 

High burden of health 
care costs. 

• In Switzerland, asthma 
bronchiale leads to direct costs 
of 476 Mio US$ and indirect 
costs of 307 Mio US$ 4. 

• Avoidable indirect costs for 
insufficiently treated patients in 
Europe range from 55 to 151 
billion € while therapy costs for 
appropriate care range from 5 
to 8.5 billion € 5.  

Implementation of 
educational programs leads 
to an improved knowledge 
and self-management of 
atopic diseases.  
Educational programs which consist 
of  group trainings, knowledge 
transfer, practical trainings and/or 
role plays lead to improvements of 
knowledge, behavior and life quality 
in patients with atopic diseases8,9. 

An interdisciplinary 
support is essential to 
manage atopic diseases. 
An interdisciplinary support should 
be sought by realizing 
cooperations and partnerships, 
e.g. environmental, medical, 
nutritional, psychological, legal.  

Smartphone apps became 
an important tool for the 
management of atopic 
diseases. 
• 128’913 downloads of «Pollen-

News», «Asthma-Info» and «e-
symptoms»-App from 2011 until 
2014. Peaks of downloads can 
be  registered during spring 
time10. 

• Since 2015 the allergy passport 
is available as smartphone 
application which supports 
patients to be even more flexible 
and to improve their allergy 
management. 
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ABSTRACT: The Social Organization Theory of Action and Change (TAC) is presented as a strategy for mobilizing community 
assets that account for vulnerabilities while elevating processes of resilience. This approach has been applied to key global issues 
concerning first responders in harm’s way, natural disasters, intimate partner violence, families with children with special health 
care needs, community gardens, violence against older adults, and community physical and mental health. In addition to 
presenting the theory, empirical findings are also discussed that the theory informs. The presentation concludes with specific 
applications to global health dimensions related to diabetes, heart disease, and obesity, and with implications for prevention and 
intervention. 

Keywords: Social organization, community capacity, formal systems, informal networks. 

1. INTRODUCTION 
Locally anchored community forces surround families. These forces influence both their everyday life experiences and the way in 
which the individual and collective lives of their members unfold over time (Bowen, Richman, & Bowen, 2000). We believe that 
community context should have a more prominent place in thinking about health and well-being outcomes. The social 
environment provides an important context that frames and informs health and well-being (Bowen, Martin & Mancini 2013; 
Mancini & Bowen 2013; Mancini, Bowen & Martin 2005; Mancini, Martin & Bowen, 2003). The approach we take is called the 
Social Organization Theory of Action and Change (See Section 3, Figure 1). “Social organization is how people in a community 
interrelate, cooperate, and provide mutual support; it includes social support norms, social controls that regulate behavior and 
interaction patterns, and networks that operate in a community” (Mancini & Bowen, 2013, p. 781).  

 

2. SOCIAL ORGANIZATION THEORY OF ACTION AND CHANGE 

2.1 Community Capacity 

Community capacity, a primary idea in our approach to health and well-being, is one such community force that influences the 
outcomes that individuals and families are able to achieve (Bowen, Martin, Mancini, & Nelson, 2000). Community capacity is 
represented by a sense of shared responsibility among and between community members and their collective competence in 
meeting important community goals and challenges (Bowen, Martin, et al. 2000). These two elements of community capacity 
reflect the sentiment to make a difference in the community, as well as the action associated with making actual differences. 

2.2 Health Outcomes 

The Social Organization Theory of Action and Change was developed to elaborate the intricate ways that community members 
and community institutions affect the quality of life of individuals and families, including health and behavioral health-related 
outcomes (Bowen, Martin & Mancini 2013; Mancini & Bowen 2013). Community capacity, as defined above, is the core concept 
that anchors this theory. The theory is geared toward explaining the differing ways people in communities come together, and 
how that coming together makes a difference in what transpires in communities. From this approach, social capital (a social 
energy for individual and collective efforts) develops as people interact and therefore fuels the development of shared 
responsibility, and collective competence. Social capital develops from the exchange of information between people, the 
reciprocity that may also occur in the information exchange, and the trust that develops the more that these exchanges are 
positive (Bowen, Martin, et al. 2000).   
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2.3 Formal Systems and Informal Networks 

From the perspective of the Social Organization Theory of Action and Change, formal systems and informal networks energize 
and provide the context in which social capital develops (Bowen, Martin, et al. 2000; Mancini & Bowen 2013). Whereas formal 
systems involve agencies and organizations, informal networks involve interpersonal associations and relationships. These 
systems and networks potentially work together to provide the impetus for the social capital that builds community capacity, 
which in turn enhances achievement of desired community results (Mancini & Bowen 2009). In our approach, goal-directed 
change has a better chance of happening when multiple groups or disparate groups are focused on the same issue that requires 
attention. 

3. THEORY OF COMMUNITY ACTION AND CHANGE THEORETICAL MODEL 

This Figure depicts the main elements in the model, and their juxtaposition one to the other. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Theory of Community Action and Change (Mancini & Bowen, 2013) 

4. SOCIAL ORGANIZATION THEORY OF ACTION AND CHANGE AND THE ONE HEALTH 
APPROACH 
4.1 Application to Community Health 

The significance of the Social Organization Theory of Action and Change for community health and well-being has been 
discussed by Mancini, Arnold, Martin, & Bowen (2014). Explicit in our approach is mobilizing communities to take action to 
improve health, and we point to three examples in the United States that are aligned with our approach: (1) a California effort to 
reduce obesity and increase fitness through engaging informal networks and formal systems, (2) an ethnic community in 
Pennsylvania historically known for low rates of heart disease and high rates of community connections and integration, and (3) 
an economically disadvantaged community in Texas that has demonstrated that change is enhanced when the informal 
community is vibrant and active. Mancini has also utilized the theory in applied science social and community strategies for 
helping communities deal with natural disasters, a broad-based community health problem (Kiefer, Mancini, Morrow, Gladwin, 
& Stewart, 2008). 

4.2 Empirical Findings in Support of the Theory 

An increasing number of empirical studies have examined dimensions of the Social Organization Theory of Action and Change 
(e.g., Bowen, Martin, Mancini, & Nelson, 2001; Bowen, Mancini, Martin, Nelson, & Ware, 2003; Bowen, Martin, Mancini, & 
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Swick, 2015; Farrell, Bowen,, & Swick, 2014; Foran,,Heyman, Smith Slep,,& United States Air Force Family Advocacy 
Research Program, 2011; Mancini, Bowen, O’Neal, & Arnold, 2015; Roberto, Teaster, McPherson, Mancini, & Savla, 2013). 

A 2001 study by Bowen, Martin, Mancini, & Nelson found that respondents were more likely to report a strong sense of 
community (a feeling of belonging) when they felt there was greater participation in community events by others, when they felt 
that families in the community were easy about connecting with others, and when they felt people in their community did feel 
responsible for others in the community (shared responsibility). Sense of community was also part of a large study of over 20,000 
adults, with findings suggesting that sense of community had a significant effect on how well families adapt to new situations and 
job demands (Bowen, Mancini, Martin, Ware, & Nelson, 2003). Support in the workplace (a formal system) also had a 
substantial effect on family adaptation. In a related study (Bowen, Martin, Mancini, & Swick, 2015), community capacity exerted 
a gateway function in fully mediating the influence of agency support and partially mediating the influence of leader support and 
neighbor support on the psychological well-being of a large representative sample of U.S. military active-duty members. In a 
further test of the theory (Foran, Heyman, Smith Slep, & United States Air Force Family Advocacy Research Program, 2011), a 
multidimensional measure of overall community functioning exerted a strong indirect relationship on hazardous drinking among 
U.S. Air Force active-duty members. Depressive symptoms and perceived financial stress were among the mediators. Higher 
levels of formal and informal network support also promoted the resiliency of military families with children with special health 
care needs (Farrell, Bowen, & Swick, 2014). A recent study of adolescents in military families examined an additional social-
psychological mediator (as is sense of community), called self-efficacy (Mancini, Bowen, O’Neal, & Arnold, 2015). In this 
complex model, the aspect of the informal network under study were relationship provisions (having important relationships in 
their lives that supported them in particular ways), and found that these relationship factors associated with less depression and 
higher personal well-being; findings also showed that degree of self-efficacy enhanced these statistical association. In a study of 
how community capacity relates to responses to elder abuse, investigators discovered attitudes held that reflected trust in the 
community were related to community members feeling older adults would get help if they needed it (Roberto, Teaster, 
McPherson, Mancini, & Savla, 2013). 

 

5. CONCLUSIONS 
Our program of theory development and empirical research began almost 20 years ago, and over that time we have broadened the 
theory, for example adding physical infrastructure and sense of community as important links in explaining community actions 
and effects on individuals and families. The applications of the theory have touched on a number health related issues, including 
mental health at the individual and family level, intimate partner violence at the community level, health behaviors and morbidity 
at the community level, community values related to elder abuse, and also community responses to natural disasters. Several 
common threads unite the various theoretical and empirical and topical papers. (1) The approach is directed at mobilizing 
communities to take action, (2) assumes that communities and those that reside in them possess assets to make positive 
differences while at the same time experiencing vulnerabilities, (3) collections of professionals and community members 
themselves are the catalysts for moving toward change and well-being, and are more effective when their efforts are in concert, 
(4) linchpins at a psychological and emotional level are sense of shared responsibility (do I care for the welfare of others even 
when I do not know them), and collective competence (will I take action with other community members and families to enhance 
the community or to solve a community problem). 
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ABSTRACT 
 
The outbreak of Ebola virus disease (EVD) in West Africa represented a crisis of massive scope 
and cross-sectoral nature. First reported in March 2014, the Ebola outbreak severely affected 
Guinea, Liberia and Sierra Leone, and threatened to impact neighboring countries. EVD caused 
tragic loss of life, adversely impacted agriculture and gravely threatened food and nutrition 
security in the region. Governments, institutions and infrastructures struggled to cope with the 
enormous challenge while the way of life of affected populations hung in the balance.  
 
Now that the number of cases is declining and the situation is slowly returning to normal, 
questions are emerging on the incapacity of the international community and national public 
health systems to react timely and prevent the dramatic spread of the disease across 6 countries 
in Africa and beyond in Europe and the United States. What have we missed and what are the 
lessons we have not learned from One Health experiments that took place in various parts of the 
world, more particularly in Asia?  
 
Here we explore the social and ecological determinants of emerging infectious diseases, with the 
hope they may help lay a foundation for a preventive approach to EIDs. What can be learned 
from this and other EIDs (H5N1, SARS, NIPAH) is the need to focus on understanding the 
temporal and spatial coalescence of social and ecological factors promoting intensification of 
transmission. This must include considering how emergence processes operating on different 
scales interact, and how loss of system resilience sets the stage for disease emergence. This 
should include how the dynamics of critical factors lead to potential epidemic foci, locally. It 
should also include how these dynamics coincide with critical processes occurring on a regional 
scale, such as increasing movement of pathogens via humans or other “vehicles” for inter-foci 
pathogen transmission. 
 
 
Keywords: EVD, Food and Nutrition Security, Livelihood, social-ecological systems, Inter-
disciplinary collaboration, West Africa, Regional approach 
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INTRODUCTION 
 
The current Ebola crisis with its epicenter located in Guinea, Liberia and Sierra Leone has 
caused more than 11,000 direct deaths and equally as many indirect deaths due to the breakdown 
of control efforts on other diseases. In addition, it led to considerable developmental set-backs, a 
decline in agricultural productivity and a decrease in food and nutrition security in affected areas. 
 
Neither regional governments, nor international institutions were well prepared for an epidemic 
of these proportions caused by a pathogen we knew little about. Now that the crisis seems under 
control and a promising vaccine is well on its way, questions are emerging on the incapacity of 
the international community and national public health systems to react timely and prevent the 
dramatic spread of the disease across 6 countries in Africa and beyond in Europe and the United 
States.  
 
But the incapacity to recognize the emergence potential lies well before the eventual crisis. 
While the start of the outbreak has officially been pinpointed to March 2014, disease emergence 
is a complex, multi-scale process over time, even in the case of viral diseases as infectious and 
deadly as Ebola. Numerous spillover events from more or less asymptomatic wildlife reservoir 
hosts are likely to have taken place over a span of years for the virus to evolve into a local strain 
that is easily spread amongst humans. Serologic analyses of human blood samples in the region 
are backing this theory of extensive human exposure to the virus already years before the 
recognized outbreak. 
 
The international reaction to rapidly scale up public health capacities within affected countries 
aims for a lasting solution, but can only superficially suppress the outbreak. What has been 
overlooked is that disease emergence depends on more than human-to-human and human-to-
wildlife interaction, especially in the case of vector-borne diseases or outbreaks originating from 
repeated zoonotic spillover events. With the underlying systemic processes supportive of Ebola 
transmission still in place, an instituted risk monitoring and upgraded biomedical capacity can 
neither prevent local reemergence nor the geographic spread of the disease, which may well have 
become endemic in the region. What is more, the focused attention on Ebola control diverted 
resources and attention away from other prevention or control programs, such as those related to 
malaria.  
 
 
QUESTIONS TO BE ADDRESSED 
 
Now is the time to reflect on the systemic mechanisms of disease emergence and regulation in 
their changing social-ecological contexts, and on how we can prevent the range of local EIDs 
with integrated, participatory approaches. However, a number of questions remain to be 
addressed: 
 
What kind of integrated modelling can grasp the social-ecological complexity of EIDs 
within their changing environments? There appear to be underlying systemic factors 
responsible for the proliferation of specific pathogens within somewhat unique social-ecological 
contexts. These are given by the combination of social, ecological and social-ecological 
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dynamics interacting on several scales of time and space. Only in the light of this complexity can 
we start to understand why certain regions of this world are consistent breeding grounds for new 
strains of viruses and resistant pathogens, which have had ample opportunity to co-evolve in 
response to reactive measures. 
 
What can be learned from One Health experiments, especially from Asia (H5N1, SARS, 
NIPAH), in terms of best practices in planning and conducting transdisciplinary 
approaches? A fundamental prerequisite to any sustainable approach, is the recognition that in 
the context of phenomena emerging within complex systems, resilience (i.e. the systemic 
capacity to withstand individual infectious events) cannot be instituted top-down but must be 
build bottom-up. Thus, effective preventive approaches consider systemic interrelations and their 
dynamics over time.  
 
What kind of research-stakeholder collaboration is supportive of building systemic 
resilience to a range of EIDs while promoting sustainable development? Transdisciplinary 
approaches combine interdisciplinary research and community participation to create systemic, 
adaptive solutions, applicable in the context of distinct local cultures. 
 
 
CONCLUSIONS 
 
For the sake of regional well-being and sustainable development we need to develop 
collaborative approaches that enable us to progressively gain an in-depth understanding of local 
social-ecological complexity over time and how conditional shifts (socio-economic, 
infrastructural, cultural, climatic, demographic, etc.) collectively impact systemic resilience to 
disease emergence, spread and persistence. Such complex analyses require transdisciplinary 
approaches, based on an interdisciplinary paradigm, participatory local research, mutual learning 
and adaptive management.  
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Preamble 
The UN Secretary General, Mr Ban Ki-Moon in March 2015 appointed President Jakaya Kikwete of Tanzania as the 
chairperson to a High-Level Panel to report on the Global Responses to Health Crises.. The press statement quoted the 
President as stating :. 
 
“It is a huge responsibility with many challenges, but as a global community we need strategies for such issues which are 
of great importance to humankind, therefore it is our obligation to contribute towards the lives of human beings…,”  
The small eminent team of five has a massive task to accomplish by December 2015.  The global health crisis is not only 
about HIV –Aids, malaria, or ebola so rampant in Africa but includes a host of life style  disease of the 21st  century from 
diabetics, obesity, cardiovascular disease cancers which have exponentially increased and strike both rich and poor 
countries. In contrast, in the poor countries these same diseases have an aggravated impact because of water borne disease 
poor sanitation, little diagnosis skills, leading to malnutrition and all needlessly snuff millions of babies and their mothers. 
.There is a global commonality but also a divide.  
We are at crossroads. The reality is that there is an unacceptable global health crisis. How can new initiatives and 
research contribute? Or increase participation by those who are most  affected?  Research is about questions it is about 
learning from the past and pushing the frontiers of knowledge, and immediately doing the tangible at the local level. 
There is need to decolonize our minds. Pearson (2011) concludes that  

 “All this  was dramatically changed  with the rise of “scientific” western medicine from the late 18th 
century. Working hand in hand with western imperialism, medical relations between Europe and Asia 
were transformed and any notion of commonality was abandoned” (See Figure 1A & 1B) 

In a continent exploited for centuries and now taking new forms leading to disasters and humanitarian crisis, it becomes 
mandatory to reexamine and reverse the process. This presentation in theory and practice aims to give a better 
understanding of the use of knowledge, science and information. Its aim is   integration, deliberately inclusive and 
intended to bring tangible benefits to the very many presently excluded.  

 
1 Contextualizing   

1.1   Going Beyond the Triple Health of The Maasai  In The Context  Of The Global Health Crisis 
The preamble above presents briefly the nature of the global crisis. There are several goals of this paper: contextualizing and 
recognizing that a serious crisis in health is not only global, but is breaks down to national, local, community level and down 
to the family. The variance is so considerable that global generalizations fail to unlock specificities. 
 
Therefore, understanding the situational chasm, the opportunities, constrains at the various levels is a prerequisite to bring 
change. But the reality is that just like in other countries, no less than in African countries, there is a serious knowledge gap. 
Globally, there has been considerable free flow of ideas for centuries between Europe and Asia and visa versa The gap 
persists due to several cultural factors including cultural domination (Garcia B N ;Ghosh D (2011)EDs ) 
 
In an earlier study and listening to a Maasai youth in Mwanga it was apparent that health was not restricted to humans alone  
In the Kirya Ward of Mwanga District local knowledge is integrated in such a way that the health of the environment, the 
people and their livestock is comprehensively covered Without this knowledge the Maasai would not have survived to begin 
with  the formal sectors like veterinary and health barely exists. The crisis is linked to issue of poor governance, negative 
transformation, poor professional training, misuse of authority and basically ignoring the creativity of people (Mascarenhas 
2014)..  
 
Building on a presentation made  at GRF in 2014, on the Maasai Concept of “Triple Health” (MCTH)  the main goal in this 
paper is to demonstrate how research and  knowledge based approaches could lead to significant participation of people, 
professionals etc  In the motto of IDRC the purpose is to move “from thought to action”. Without romanticizing the triple 
health concept of the Maasai in Mwanga, there has been a subsequent reassessment of changing circumstances for adaptation 
and coping mechanism of the pastoralists (Wisner).  However, rather than romanticize MCHT, we strategically look at 
opportunities and constrains of establishing the Kagera International Cancer Centre (KICC) subsequently called the 
Rutakwabyera International Cancer Centre (KICC) into this process of positive transformation.  
 
2.0 Two Attempted Transformation and Constrains In Tanzania 
There have and there are profound changes taking place in Tanzania. Since independence in 1961 the national scene has 
been in the grip of two almost contrasting ideologies. The ujamaa approach of Julius Nyerere, the Father of the Nation, 
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vigorously promoted socialism which had its roots in African traditions. There were major reconfigurations including the 
curtailment of the powers of the traditional chiefs, Government taking over command of the economy, decentralization of 
the Government, Regional Planning etc. When he uncharacteristically stepped down from power and Presidential terms were 
limited to two of five years, a new period of reforms was ushered.  
 
After the increasing hardships during the first period, economic reforms seemed to be the way forward and the IFIs’, donor 
partners and the MNCs’ forged ahead with the dismantling of the command economy, resource exploitation by the MNC’s, 
reduction in expenditures in the social services including health. Twenty five years later, while the GDP of Tanzania is 
touted as among the best, growth has been skewed, the dependency syndrome has increased, the bureaucracy has is now an 
obstacle.  Recurrent expenditures absorbs nearly two thirds of the earnings, A large part of the population who were in the 
core livelihoods: pastoralists, fishers and agriculturalist are increasingly being marginalized through various means including  
“land grabbing” (Oakland Institute, Wisner (2013, Oxfam).-   
 

\ 
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                                                           From Asia 

 

During Baghdad’s golden age, several decades each side of 800 CE, the rulers translated several Greek works 
associated with Hippocrates (c. 460 BCE), and Galen (129-199 CE). A century later Avicenna (Ibn Sina, b. 980) 
wrote his monumental Canon of Medicine (Al-Qanun), and made its appearance in Europe  at the end of the 12th 
century  and its impact was dramatic.  These works were translated into Latin and became the most influential text 
ever written in either Asia or Europe. Over 20 editions and laboriously handwritten These Arab works, were and 
widely used in European medicine right up to the 19C. Muslim medicine, had been influenced by Hindu texts, the 
Vedas (c. 1500 BCE), show basic knowledge of medicine including by 600 BCE elements of the the Ayurvedic. This 
entire system of medicine was functional by the early Christian era. 
Figure 1A Perception Knowledge Flow From Europe To 
Asia has always been dominant 

 Figure 1B Reality Knowledge Flow From Damascus/ 
Hindu/ Moslem to  Europe dominanted for centuries 

 
2.1  The Aberration of Medicine But Can Deviation Can Be Justified?  
Tanzania was thrown into the limelight some five years ago. In sharp contrast to MCTH. the secrecy and brutality of the 
killing of albino children by some traditional healers(TH) and witch doctors (WD) working on the superstitious beliefs and 
cultures of people living around Lake Victoria especially in Shinyanga,  Mwanza  Tabora and other region, shocked the 
world.  While the Sukuma tribe is most associated with albino killings, it is also exercised by other tribes.(Under the Same 
Sun (UTSS  2012).  The sale and trade of hacked body parts has little to do with health and more a belief to access to quick 
economic wealth (Mesaki 2009) and political power. 
 
In complete contrast is the primeval force by all societies to seek palliatives, treatment for disorders arising from birth, battle 
or beliefs. Some practices lasted for generations but the notion that they remained stagnant is erroneous. Continuity and 
change was part of culture, once local and informal but in time controlled and some extent formalized by the state. Such 
alternate health exists even in the developed countries in a peripheral way but in South America most and more so in Asia, 
traditional medicine(TM) coexists and is almost mainstream. In contrast in colonial Africa, there was little effort to 
understand, monitor or evaluate the efficacy of TM. In Tanzania there is little differentiation between TH&WD despite the 
fact that TH have to be registered in the Ministry of Health.  
 
2.1.1 The Reality Is That People in Tanzania Need Alternate Medicines  
Methodologically, we have adopted a critical sensible and realistic approach. It starts from the single reality that there is no 
human community that does not wish to survive.  There is no community that has n ”needs or demands for health and well- 
being ”  In the formal health sector the colonial structure of most African countries, ensured that Western European 
traditions became  the norm.  In practice this meant health for people only near the large administrative centres and near the 
missions that had such health services.  
 
The reality is that during the colonial period for the vast majority of inhabitants in Tanganyika health services meant some 
form of traditional medicine including birth attendants, local herbs and practices. .  Independent Tanzania determinedly tried 
to bring improvements by starting the first medical college for the training of doctors, nurses and supporting services at 
Muhimbili part of the University of Dar es Salaam; and extending the range of services (especially during the period of 
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socialism) including through adult education programmes (Mtu na Afya). Despite all these efforts, advanced treatment was t 
available in Tanzania. 
 
Since the economic reform period during the 2nd and subsequent phases, there have been reduced investments in health, 
neglect of facilities and little coordination. Yet, the demand for “western medicine” is very high among the rich and the 
powerful. A few hundred pay health visits to Europe, USA and there is a large flow to India. The reality is that for a number 
of reasons linked to the intended economic transformation the health needs of the people were generally uncoordinated and 
left in a pathetic state.  
 
2.2 Making Health A Priority Once Again 
 KICC will leapfrog and build an advanced ultramodern health facility rather than continue giving excuses that there is a 
health crisis.  Just like in the days of the liberation struggle Tanzania will be the host for KICC to be used by five countries 
to contain cases of cancers and related diseases. This requires a cost efficient way for integration of needs to the existing 
health services, paying due attention to capacity, infrastructure and listening to beneficiaries/ service providers.   
Collaboration and exchange of ideas between professionals from Africa –Asia, Europe and America are necessary.  It does 
not mean simple replication but actually starts with the  ” do-able” at the family level and exploring new vistas for change.  
In this digital age of the possibility of instant information, valuable lessons can be learnt. 
 
2.3 Lessons From MTHC Is More than The Health Sector But KISS Is Embedded In Kagera Region 
It is very evident that while MTHC goes far beyond the conventional Health Sector and the Masaai who dominate in Kirya 
Ward, practice a concept linking environment, livestock and humans/livelihoods, they are faced with issues related to 
globalization and socio-economic changes. KISS is a on a much bigger scale and it would be dangerous to generalize 
without seeing what are the elements of change. 
 
The ability of the people of Mwanga to be resilient is striking. Investment in “Knowledge” has been striking. The internal 
market system is dynamic and there is value added. The pastoralist have diversified, women employment is on the rise even 
in areas like the sisal industry previously in the domain of men. Despite, major constrains in the health sector. The herbal 
medications of the Maasai, is popularized and accepted by a sizeable group of people despite many tribes having their own 
repertoire of cures.  The Maasai, (mainly  women), are openly and increasingly becoming the dominant providers of 
informal medicine in urban areas including in Dar es Salaam, the commercial capital and formally the most transformed part 
of the country. In other urban areas the influence of the Maasai is not conspicuous because most tribes in Tanzania have their 
own healers.   
 
 2.4 Attempting To Jumpstart by Combining Modern Scientific Medicine and Traditional Knowledge  In 
Kagera Region. 
Some comparisons between the two Regions is important. Both, Kagera and Kilimanjaro Administrative Regions are on the 
periphery of the Tanzania, their GDP are substantially below that of Dar es Salaam, Mwanza, Shinyanga or Mbeya.  It is 
when we calculate the per capita GDP, that the figure of 381puts it at the bottom of heap. There are several factors that 
account for this including general neglect of the Region and its economy and the devastation brought by the Iddi Amin War 
coupled with HIV/AIDS that in the 1980’s that are a partial causal factors. A more recent situation to understand the poverty 
of Kagera is found in Kessy (2005) 
 
2.5 Research and Its Application Are Critical 
However, what is the scientific basis of these herbal medicines?  What is the right dosage?  What are the active ingredients? 
While the concept in innovative there are a number of unknowns. There is a great opportunity for collaboration between the 
Muhimbili Traditional Medical Centre, NMRI, COSTECH, Botany Department, and a range of engineering fields 
(especially chemical) and other Tanzanian Institutions to work together.  
 
There have been several critics about the new forms of globalization (Watkins, 2002, Yusuf, 2001): exaggerated claims 
about the new forms of globalized packages dealing with energy, trade, natural resources and environment etc.  However, the 
pros and cons of globalization simply cannot be taken for granted  (McCubbrey 2015) 
 
3.0 Combating Negative Attitude About Health In Africa 
Quackery exists even in modern western medicine, but in recent years more so in Africa. While a few join the ranks of the 
WD many others are lured to the ranks of getting rich as fast as possible without thinking of the impact of their activities.  
They could be likened to the drug dealers, smugglers and preachers conducting business. 
 
3.1 Appreciating The Contribution of African Health Workers 
The contribution of African Health Workers and their institutions significant. Investments in education has made a 
momentous difference in South Africa, Egypt, Nigeria, and Uganda. The first heart transplant was carried out in Africa. Less 
known is Dr. Cecily Williams (1893-1992) a Jamaican who graduated in Medicine in 1923 in Oxford University and over 
the next few years in Gold Coast, learnt Twi, and identified Kwashiorkor. She struck the core of the problem when remarked 
that “Health Education is listening to the people” 
 
Research on the history of medicine in Africa is fragmentary. The WHO brought together African scholars to document 
some of the highlights of health in different countries. However the longer tradition of exchange between Eurasia gives us a 
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good model to follow. For a number of reasons exchanges of information between Asia and Europe on health, medicine and 
treatment has attracted a number of scholars. (Garcia & Ghosh 2011)  others specifically took religious/cultural approach or 
the impact of colonialism. It was only logical that the connections would be made that presence of some diseases was tied to 
the environment and were geographically determined. Pearson also (2001, 2006,2011) in several of his writings noted that 
there was a three tiered approaches: book based, experimental healers on the one hand and omnipresent but less well known 
folk medicine administered by women. The commonality of health has to be restored. 
 
3.2  Positive Lessons From EBOLA 
The outbreak of Ebola in West Africa, in March 2014, sent shock waves only several months later because of its virulent 
nature and the speed in which the fatal infection could spread even to the developed countries. Eventually it galvanized 
action several months later, particularly the WHO the CDC in the USA and several other national agencies.   But valuable 
lessons were learnt and ebola was contained. (Box 1)  
 
A year later, 2015,   the Secretary General of the United Nations has formed a commission.  The way it was contained and 
the lessons learned is a tribute to international cooperation and humanitarian efforts.  The epidemic is the largest in history, 
affecting multiple countries in West Africa. A very important first step is learning from each other across the spectrum of 
countries. Countries could benefit much from the experience of other countries where ebola has been experienced.   Initial 
high fatalities of almost 98% in newly affected states can be controlled with mass cooperation of the public with the 
Government awareness campaign. 
  

 
EVD Exposed 
      In March 2014 the world was dramatically presented with news of the outbreak of the deadly hemorrhagic fever 
known as Ebola. As the disease spread and medical and humanitarian personnel from Europe and America got infected 
and its virulent nature made the message clear through the high rate of fatalities.  Literally, xx% of personnel rushed back 
to the best hospitals in the world succumbed.  Then only after several months basic action was taken.  
      Panic reigns in a situation of vagueness and generalizations.  West Africa is a very large region and yet the majority 
of countries were not affected.  Detailed maps of the occurrence of ebola and the fatalities show that even in the five 
countries most affected there was considerable variance.   . 
     Outside the core zone in several countries had infected persons and fatalities (%) . There are currently no cases of 
Ebola in Senegal, Nigeria, Spain, the United States, Mali, and the United Kingdom. A country is considered to be free of 
Ebola virus transmission when 42 days (double the 21-day incubation period of the Ebola virus) has elapsed since the last 
patient in isolation became laboratory negative for EVD. 
      While the 2014 Ebola outbreak which devastated the four countries is assumed and presented as a new disease, there 
is no doubt that it is easily the worst epidemic.  Yet the reality is that scientist discovered the virus nearly 40 years ago in 
1976!  It originated more than 2000 miles from its present core and the virus is named after the Ebola River in the 
Democratic Republic of the Congo (DRC). What is more before the present episode there were nearly 20 outbreaks, in 
Sudan, Darfur, and 4 in Uganda alone. 
 
. Lessons From Uganda  
       In Northern Uganda, ebola struck while the district was devastated by insurgency.  In 2000/ 2001,  425 were infected 
with ebola; followed four years later by 149 people. There were two other outbreaks but the numbers infected was  down 
to 7% or 30 infected persons.  Clearly something had been done right!  The collaboration between CDC in Atlanta and 
the Uganda Virus Research Institute (UVRI) played a crucial role.  
      Trevor Shoemaker, the virologist working at UVRI on a joint project with the Centers in CDC in the US, built a 
laboratory and with the collaboration of the local community suspected infections were reported and immediate action 
was taken to contain the spread. Unlike in  Sierra Leone, where thousands of doctors, nurses and laboratory staff fled 
during the civil war (Katja Ment); in Uganda the medical and auxiliary  staff  could cope  with outbreaks. In addition, the 
local radio stations and faith based organization helped in communications and keeping the community alert and alive. 

Box 1  Ebola Viral Disease (EVD)& The Cost of Ignoring African Experiences 
 
4.3 Evidence Based Research. Participation And Intervention 
Both authors came to an independent conclusion that while the basic health needs of all people is the same, there is so much 
of change around us that understanding through listening, observing and learning is a first step. What is known by 
professionals and what are the priorities of the various institutions.  If so many patients from East Africa were treated for 
cancer in India, what was incidence? What type of data was collected and how was it used?  We could easily fall in the 
blame game. But here rationality must prevail. Note: 

 The WHO doctor to patient ratio 1:600  In Tanzania it is 1:25,000  
 There are only 800 qualified professionals and there is a growing shortage of nurses, assistants 
 Little attention has been paid to management and infrastructure. 

While preliminary findings from Tanzania indicate some gains have been made in MDG, in malaria control, HIV/AID and 
maternal  deaths.(from 147 to about 90/100,000). Nevertheless a public health crisis exists because of policy and governance 
issues, the sudden truncation of basic traditional system, inadequate policy implementation etc .  Health is not a “stand 
alone” sector.  It is critically is intertwined with the culture, well being and the livelihood of citizens.  
 
4.2.1  Sustainability Is More About Quality 
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 For a large and very diverse country like Tanzania, a “one-size-fits-all” approach will lead to a disastrous situation in  which 
inclusive health is only for the few privileged rich while the masses both in the urban and rural areas wallow in despair, pain 
and suffering.  
Despite the ORCI in Dar es Salaam and the newly established facility at Bugando Medical  (BMC),  the Foundation For 
Cancer Care in Tanzania (FCCT from Minnesota ) will soon operate from Moshi, and be an addition to the Kilimanjaro 
Christian Medical Centre (KCMC) as well the Arusha  Luthern Medical Centre (ALMC) 
 
4.3. A Strategic Approach 
 Based on field visits as well as clinical examinations the incidence of various cancers is appreciably higher in Kagera and 
the Lake Region. Most come for treatment when the patients are in Stage 3 or 4. A tragically high number succumb within a 
few months. The strategy to control these unacceptable figures is : 

 Strategically start self examination and visits to health providers.  
 Early detection/treatment is a sure way to keep cost down, increase life expectancy reduce the burden on society. 

4.4 Six Key Drivers For Cancer Treatment Centres For Tanzania were observed (Pais p11):  
1. Growing burden with high death rates # Lack of medical professionals  # Absence of focused programs  
2.   Poor Resources & Infrastructure #  Prohibitive cost of drugs & chemotherapy  # Younger age group of 

patients 
 

4.4  Getting  The Region To Participate 
One sure way of undermining professional and supporting staff is the notion that one can start with a clean slate. 
Consultative meetings were held with the doctors and the administration. The Regional Referral Hospital in the City of 
Bukoba  (pop +85,000) cannot be abandoned but needs to be refurbished and reorganized.  
However,  a new Urban Centre with its own infrastructure will be located at  KICC on Makongo Plateau overlooking Lake 
Victoria . Remarkably the Regional Administration has earmarked nearly 100 acres of land.  
 
5.0 Conclusion  
In a situation of great socio economic change and misuse of natural resources and exclusive development. The greatest 
problem facing the Maasai pastoralist and other core livelihoods in Mwangas was change – it was no different in Bukoba. 
Therefore it time to have development with a human face.  
,First, the Kagera  intervention with KISS aims to restore this commonality of medicine for all. Therefore if it is “logical that 
the connections would be made that presence of some diseases was tied to the environment/geographically determined”.  
Secondly, a local team has been created. Recruitment of professional staff for in India and elsewhere will start. 
Thirdly, participation has to be integrated in the education system, agriculture and in the use of science and technology 
Fourth, to stem the resource flow in which the one of the richest nations in Africa has most of its people among 
the poorest in the world will require transparency, and a leadership that believes in justice.  
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ABSTRACT: Important is that a paradigm shift is generated: disaster to resilience. Instead of think, speak, innovate and create 
solutions to reduce disaster; it is better to discuss, innovate and create alternatives or proposals to overcome post -disaster 
properly (because social, structural and environmental debt is still high), being able to be prepared, updated and a versatile way to 
the occurrence of various events in the future, making visible the risks with the ability to see beyond what is customary. There are 
contexts, frameworks, laws and regulations, international experience, research methodologies to protect life when water becomes 
a hazard. However, there must be a synergy, and multi sectorial dynamic, active participation. Is the benefit will be greater  if 
responsibilities and obligations are intended to each one according to their skills or whether institutions (public, private or 
individuals) interested in the subject, work hard on their own to achieve the same goal?  

Keywords: disaster risk reduction, water, resilience. 

1. INTRODUCTION 

Is it normal to visually see how pollution arises into water in Guatemala? Is it normal to remain silent, blaming others? Is it 
normal to expect each winter to rivers overflow? Is it normal to wait reporting losses caused by floods, storms and tropical 
depressions, landslides, disruption of the road system by deposition of material, damage in drinking water supply systems and 
drainage, power and communications? Is it normal to allow, encourage or make the change of river beds for financial gain? No.  It 
is not normal to adapt and get used to disasters, deaths and damage caused by water in any stage within the hydrological cycle, 
when in fact it should be perceived as a natural, important, finite resource, from which we can benefit without damage the 
environment.  

Among the vulnerabilities (2) related to water affecting Guatemala are: weak social cohesion, lack of resilience, inability to 
anticipate and adapt, poverty, crime , housing occupancy on settlements (increasing exposure and vulnerability), deforestation, 
urbanization, loss of plant cover, natural resources explotation, heavy rainfall (4), storms, sea level rise and changes in 
seasonality (climate change). 

2. THESIS 

Multisectorial participation and synergy could be the scheme to work on resilience in Guatemala due to disasters caused by 
water, including the following: 

Information is important and basic component since it allows to numerically quantify and evaluate risk reduction. It has to be 
provided and generated with high confidence by researchers, academics, scientists or experts. This should be done with 
interagency effort so that you can generate strategies with social, cultural, technical and technological relevance, that could be 
used to  create or update public policies. 

From the generation of information, there must be adequate monitoring and analysis of results. Numbers, amounts, percentages, 
quantification in money, are numerical elements that require specific interpretation. 

The generation, interpretation and analysis of information will enable the design of appropriate technology that must be 
conducted with grassroots integration, academia and science in order to be accepted, used and improved locally. The success of 
each methodology must be disclosed, socialized and shared considering native language and disabilities. 

Participatory approaches provide opportunities to generate innovative local initiatives with civil organization, municipal 
authorities and the community, leading to a culture of partnership and prevention. There must be multidisciplinary part icipation, 
including all sectors (for example, children who have high potential for creation and socialization). 

Government must protect, ensure preventive actions of recovery, rehabilitation, coordination to procure the most complete 
physical, mental and social well-being (3).  
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International cooperation can participate with technical assistance and share experiences, funding for programs at the request of 
local and national needs with concrete proposals arising from the organized populations. Considering that it is not charity, it is the 
fulfillment of human rights. It is a mistake to think others have the obligation, because economically have the capacity to meet 
the unmet needs. It is about cooperation.  

Transverse axes on resilience, are academia through research, education and volunteering. Creation or strengthening degrees, 
masters, doctorates, specializations and professional expertise; besides adapt academic programs in all levels of public and 
private education, will prepare progressively to academic sector. 

When disasters happen, the sense of collaboration arises and is necessary for the volunteers to be organized, trained and that it 
can be directed, administered by institutions with the capacity to do so; enraging their own safety. Volunteering can influence in 
the population with preventive and preparedness measures.  

It shows that working (1) together and distributed appropriately can be more functional and effective than that which is done in 
isolation. 

3. CONCLUSION 

Empathy is not enough. Guatemalan panorama due to disasters caused by water, instead of being dark, could be improved: 
perceive opportunities using the talent and national capacity, cultural and ethnic diversity to actively influence in the subject, 
through investment, transparent regulations, hazard recognition as key changing, resource protection, power-sharing, strategic 
alliances, anticipation of risks that cannot be reduced. 

Changing paradigms and attitudes is not normal, but in this case it is necessary. Nor is it normal for the post-disaster situation and 
the fatal consequences unresolved by past events remain dormant and become part of our reality.  Combine prevention strategies, 
corrective, compensatory, anticipatory to current and future needs for planning and implementation as a multisectorial task, 
allows sustainable development it has to be more than a phrase,  it has to become a reality and instead of conceiving fatalistically 
the current situation, we have to use and benefit with capacity that  has always had the Guatemalan territory. 
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ABSTRACT: Public health is influenced by animal health and welfare. In some instances, in efforts to protect humans, 
animal welfare suffers. Stray dog populations are considered a threat to public health in many developing countries and are 
sometimes dealt with by mass inhumane culling. The misconception that culling is the most effective method of reducing 
dog populations often results in severe animal suffering. Application of a full cycle of dog population management 
methodology (for example, as set out in the International Companion Animal Management Coalition (ICAM) guidelines 
(ICAM, 2008)), or steps towards this, can help tackle the spectrum of problems associated with roaming dogs, such as 
disease transmission, nuisance, injury and fear, dog bites and livestock predation more humanely and effectively (ICAM, 
2008).   
 
To achieve this, World Animal Protection works globally with governments, IGOs, NGOs and communities to ensure 
sustainable solutions for animals and people alike are put in place.  
 
For example, World Animal Protection partners with the Zanzibar Department of Livestock Development (via the 
Veterinary Department), who are implementing a humane dog population management programme. Following the initial 
success of the project, the Department have expanded objectives to include rabies elimination, which is an achievable goal 
and which will help reduce the animal welfare and public health burden of the disease. 
 
As a key element of the management cycle, education is of critical importance. Changes in perception, attitude and 
behaviour are fundamental to long term success. World Animal Protection therefore invest in curricula mainstreaming and 
‘Training of Trainers’ programmes, often for local authorities and municipal councils.  
 
In conclusion, World Animal Protection supports a holistic approach which sees animal and human health as inextricably 
connected, and works through cooperation between municipalities, public health and veterinary sectors. By coupling humane 
dog population management with responsible ownership, conflicts between humans and dogs can be mitigated, creating 
harmonious co-existence. 
 
Keywords: Dogs, public health, animal welfare. 
 
1. INTRODUCTION 
There are an estimated 700 million dogs globally (Hughes. J. & Macdonald. D.W, 2013). The majority of these are likely to 
be free-roaming (Massei. G. & Miller.L, 2013). Free-roaming dogs are often well tolerated by local communities, however, 
human-dog conflicts (such as disease transmission and dog bites) may arise which can pressurise governments to have the 
dogs removed. This often leads to inhumane culling methods as the misconception that culling dogs will reduce dog 
population size and disease incidence still remains widespread. Culling methods, such as poisoning and bludgeoning, not 
only cause extreme animal suffering, they also severely distress people who witness the culls on the streets and provide no 
long-term solution to the problem.  
In the case of rabies elimination, it is becoming more widely accepted that vaccinating dogs is the way forward. Many 
countries have seen vast reductions in the number of human and dog rabies cases following mass dog vaccination (MDV) 
campaigns where at least 70% of the dog population has been vaccinated (WHO, 2013). MDV has been proven far more 
effective than culling in rabies elimination but it is not without challenges. Herd health can be threatened by the introduction 
of unvaccinated dogs, continued culling and dogs not getting vaccinated. What has become clear therefore is that a more 
holistic approach that looks at the management of dog populations as a whole is the best route to success (ICAM, 2008; 
World Animal Protection, 2015).  
 
2. ADOPTING A ONE HEALTH APPROACH 
World Animal Protection works with governments, IGOs, NGOs and communities to ensure sustainable solutions for 
animals and people alike are put in place. Free-roaming dogs can cause concerns not only for people, but also for wildlife, 
livestock, and the environment. To address these issues successfully, collaboration between animal health, human health and 
environmental sectors is imperative. A crucial factor is therefore to identify the underlying concerns associated with free-
roaming dogs and engage with all stakeholders that are affected by dog-related issues (OIE, 2014, World Animal Protection, 
2015). These stakeholders include, but are not limited to:  

- health professionals and departments 
- local veterinarians and veterinary authorities 
- national and local authorities 
- community leaders  
- waste and environmental authorities 
- IGOs and NGOs 

92



- dog owners. 

 
 
2.1. Tailoring the programme 
Concerns associated with free-roaming dogs vary among different societies, communities and geographical regions. 
Consequently, any programme must be tailored towards the specific location in question. It must be based upon the 
characteristics of the local dog population, the attitudes, behaviours, and religious beliefs that the people in that community 
have towards dogs. It should also address specific issues identified by affected stakeholders and the overall community 
perception of those issues (Hiby. E, 2013; ICAM, 2008). 
 
2.2. Components of the dog management cycle 
A range of components (as set out in the ICAM guidelines) should be carefully considered for a successful dog management 
programme. The components to include depend on the specific issue or issues identified as the root causes needing to be 
addressed (FAO, 2014). As this approach gets more widely used, more data will become available on the efficacy of each 
component (and in combination) to address issues related to free-roaming dogs. As these data come to light, our 
recommendations for the management of free-roaming dogs may evolve. 
 

 
 
2.2.1. Education 
Education is a key component in dog management programmes. Problems associated with free-roaming dogs are all 
influenced by human behaviour. Education can provide a means to improve knowledge, influence perception and change 
people’s attitudes towards dogs where conflict exists. It can also bring about social and economic benefits as people learn 
about disease, dog bite prevention and dog behaviour (World Animal Protection, 2015). 
 
2.2.2. Primary dog healthcare – reproduction control and vaccination/parasite control 
Reproduction control (through surgical sterilisation) may be used as a tool to aid in reducing the dog density in an area when 
used in conjunction with other components of the DPM cycle. With increasing evidence suggesting that local dog population 
size is influenced by community and/or owner behaviour (Matter. H, Daniels. T, 2000) changing the attitudes to ownership 
is likely to be an important adjunct in affecting population size compared to sterilisation on its own.  
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Programmes for the management of free-roaming dogs are often linked to public health concerns in relation to dog bites and 
the spread of zoonotic diseases. The seriousness and fear of these concerns can precipitate culls. Preventative measures to 
combat these concerns, such as vaccinating dogs against rabies, will abolish fears and render culling unnecessary and 
counter-productive. 

 
2.2.3. Identification and registration 
Identification and registration are essential tools when it comes to promoting responsible dog ownership as they are an 
effective way of connecting owners with their dogs. There are many different identification methods available. It is 
important to select the method that suits the local situation with regard to practicality and cost (World Animal Protection, 
2015). 
 
2.2.4. Legislation 
Legislation – and its enforcement – is important for the delivery and long-term sustainability of any management 
programme. Legislation gives an agency authority to enforce measures for the humane management of free-roaming dogs. 
Combined with education programmes, legislation can promote animal-friendly solutions and responsible dog ownership 
(World Animal Protection, 2015). 
 
2.2.5. Holding facilities and rehoming centres 
Although free-roaming dogs may be well tolerated in many communities around the world, temporary holding and rehoming 
facilities may be required to manage individual aggressive or problematic dogs. They cannot be used as the sole means for 
controlling the dog population, but they may provide a useful temporary, contribution under certain circumstances (World 
Animal Protection, 2015). 

 
2.2.6. Controlling access to resources 
Dogs may be motivated to roam in areas where access to resources, such as food, is available (ICAM, 2008). They may, 
therefore, congregate around refuse and garbage dumps. This could precipitate disease transmission and cause concern for 
the public where streets are not cleaned and people frequent. Access to food resources should be limited and controlled to 
ensure sustainability of a dog management programme (World Animal Protection, 2015). 
 
2.2.7. Euthanasia 
In the event of incurable illness, injury or behavioural problems with no prospect of recovery, euthanasia may be necessary 
as part of a dog management programme. Understanding the principles of euthanasia as part of the programme is essential. It 
is meant to be applied only when no other options are available and should always be considered on a case-by-case basis 
(World Animal Protection, 2014). 
 
3. EXAMPLES OF IMPLEMENTATION OF DPM COMPONENTS 
 
3.1. Zanzibar 
With the reintroduction of rabies to Zanzibar in the early 1990s and insufficient control efforts in place, the disease became 
endemic. Following the implementation of mass dog vaccination campaigns, community and school education on 
responsible dog ownership and interaction, surgical reproduction control efforts and an interdisciplinary approach within the 
government of Zanzibar, rabies is now being successfully controlled. Community engagement and education have played a 
key role in preventing dog bites and motivating people to take their dogs to vaccination and sterilisation clinics. As a result 
of these efforts there was a 65% decrease in dog bite incidences and a 100% decrease in reported human rabies deaths 
between 2008 and 2013. The dog population is now under control and we could see a rabies-free Zanzibar in three to five 
years.  
 
3.2. Dubai 
Dubai used to have a large, visible free-roaming dog population and conflicts between dogs and people were common. 
Following a successful humane catch-neuter-release programme for cats in collaboration with World Animal Protection the 
Dubai municipality realised that their lone efforts in trying to control the free-roaming dog population were insufficient. 
They therefore appointed the assistance of World Animal Protection again in 2004 for the development of a humane DPM 
programme.  
Today, Dubai has a full DPM programme in place comprising of all components of the DPM cycle and the programme has 
vastly reduced conflicts between people and dogs in the community. Educating the public in responsible dog ownership and 
the benefits of reproduction control means fewer dogs are today roaming freely and breeding with feral dogs. Therefore, 
fewer dogs are seen on the streets and most of the dogs seen are usually from nearby Emirates where management efforts are 
less successful. Dogs have benefitted as the programme has eliminated many welfare problems and people have adopted a 
more dog-friendly attitude. 
 
A key point is that there is no ‘one size fits all’ solution. Each problem area needs to be looked at individually, using the 
same basic principles but applying them in a way that is most applicable to that area and its particular problems.   
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4. CONCLUSION 
With rabies being humanely and successfully controlled in many countries through the implementation of mass dog 
vaccination programmes, human-dog conflicts often persist as there is still an abundance of dogs on the streets. In order to 
tackle these conflicts, including sustainable elimination of rabies, and to improve the welfare of both dogs and people 
humane dog population management is crucial.  
Application of the full dog population management cycle, or steps toward this, have already proved more effective for both 
dog population control as well as disease elimination, as can be seen in Zanzibar and Dubai. More data are, however, needed 
on the efficacy of each component (and in combination) within the DPM cycle to address the issues related to free-roaming 
dogs. As these data come to light, our recommendations for the management of free-roaming dogs may evolve. 
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ABSTRACT 

This paper summarizes the results of a study conducted across six academic fields from the 
engineering and life sciences that aim to provide risk-informed, evidence-based decision support 
with respect to risk and sustainability assessment and management and their drivers. Procedural risk 
frameworks and associated terminologies as well as scientific frameworks, together with underlying 
principles, methodologies and metrics are compared and discussed. Several theoretical perspectives 
are highlighted as particularly suitable in the context of risk-informed decision making applicable 
across domains. 

Keywords: 

risk assessment frameworks, risk management frameworks, risk-informed decision support, Bayesian 
decision analysis,  sustainability assessment 

INTRODUCTION 

The diversity and pervasiveness of the notion of risk is evident among practitioners (industry), 
regulators (government) and experts (academia). Research related to risk is undertaken across 
academic fields, creating a vast body of knowledge with little or no coordination among them. The 
present study was conducted over a six month period (October 2014-May 2015) as part of a 
preliminary horizon scanning activity of The Global Decision Support Initiative (GDSI), based at the 
Technical University of Denmark as a step toward coordinating risk-related research across the 
engineering and life sciences. The attempt to synchronize activities as well as arrive at more uniform 
terminologies, principles and metrics for assessing and managing risk is in direct response to one of 
the major challenges in risk management in the field – the accommodation of risk perspectives of 
multiple stakeholders as well as the challenge of building a holistic, cross-disciplinary scientific risk 
management capability that would minimize risks due to inter-dependency. The study concludes 
with a recommendation for a cross-disciplinary scientific effort whose novel contribution is building a 
generic risk framework that will enable a common development of metrics and models with respect 
to risk and sustainability assessment in a number of presently separately managed areas. 

1. TRENDS IN THE FIELD OF RISK MANAGEMENT 

Over the past decade, a fundamental shift in strategy has been observed in the context of risk 
management from a compartmentalized and largely technical approach to an all encompassing, 
multi-sectoral, cross-disciplinary and multi-stakeholder approach. Risk evaluation activities are 
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furthermore guided by a system theory view so that interconnections and dependencies are not 
neglected, with the aim of minimizing significant indirect consequences. The study identifies and 
discusses four major external trends driving developments in the field of risk management: 

(i) A demand for pragmatic, evidence-based policy that legitimizes and makes transparent 
the decision making processes while at the same time optimizes scarce resources; 

(ii) A demand for integrated, all hazard, risk-informed management process that takes 
explicit consideration of sustainability; 

(iii) A demand for pro-active mitigation risk management strategy vs. cost-heavy reactive 
response to adverse consequences; and 

(iv) A shift from MINIMAX toward PARETO-optimal and MAXIMIN risk optimization 
strategies. 

2. RISK PERSPECTIVES, TERMINOLOGIES AND PROCEDURAL FRAMEWORKS 

While there is no agreed definition of the concept of risk, there is a general agreement across 
disciplines that risk is a function of probability and consequences. However, various interpretations 
of both probability and consequences are possible. Semantically related concepts such as uncertainty 
and utility express different nuances of how risk is perceived and conceptualized. Frequentistic and 
Bayesian interpretations of probability result in different ways of framing risk. Risk seen from a 
reliability, safety or quality assurance perspectives further produce specific formulations of risk and 
adhere to different assessment methodologies. Conceptual differences of risk are reflected in 
procedural risk frameworks as they have resulted in defining different boundary conditions for what 
body of knowledge belongs to risk assessment, risk analysis and risk management respectively. 

Numerous procedural frameworks are available in the field, which tend to focus on the process flow 
for the risk assessment rather than the framework for assessment itself. A significant drawback of 
these frameworks is that they do not sufficiently facilitate and enhance the potential for utilizing 
evidence and/or indications of evidence in the assessment of risks. Terminology raises a host of 
challenges not only in terms of communication within and among disciplines, where the same terms 
are used with different meanings, but more importantly deeper philosophical challenges with regard 
to whether and how different activities in the overall analytical risk management process are 
separated and who has ownership, and respectively, accountability for the various phases. The 
relevant challenge is to find an optimal framework that is generic enough to accommodate the needs 
and perspectives of different disciplines as well as be inclusive of all relevant stakeholders of the 
assessment. In most existing frameworks there is a sharp distinction between the ‘scientific’ risk 
assessment, comprised of the (usually) numerical assessment of probabilities/uncertainties and 
consequences, and the ‘non-scientific’ risk management part, which in extreme cases (e.g. food 
science, environmental sciences) consists of basically everything else from risk screening and scope 
setting to risk acceptance, treatment, monitoring, and communication. In less extreme cases (e.g. 
civil engineering, transport, process industries) a less sharp distinction exists between risk 
assessment and management whereby the twilight area of risk acceptance (assessed on the basis of 
relevant socio-economic methods) is better balanced as a joint consideration of both risk assessment 
and risk management. Similarly, the use of decision analysis for the optimization of decision 
alternatives or risk treatment options bridges the divide between assessment and management. 
Finally, using prospect theory as theoretical background for accounting for errors of human 
judgment, together with revealed societal preference methods in determining risk acceptance 

97



3 
 

criteria brings the realm of risk perception closer to the ‘scientific’ assessment than its historical 
treatment as an unsolvable social phenomenon problem that is often excluded from the assessment 
altogether and thereby compromising the quality and usefulness of the assessment. 

3. SCIENTIFIC RISK FRAMEWORKS 

Conceptual differences of risk affect how the concept is measured: the principles, methodologies and 
metrics stemming from the different interpretations. When risk is framed as expected value or 
expected utility, it can be scientifically framed as a decision analysis problem. This is typically done in 
civil engineering, transport and the process and extractive industries. Risk is rarely or never framed 
as expected value in food science or the environmental sciences, where emotional, ethical and 
political concerns usually obstruct economic valuation of life safety and environmental health issues. 

Probability theory and statistics form the basis for solving decision problems under uncertainty. 
Frequentistic and Bayesian interpretations of probability can result in different ways of framing risk 
even though they may use the same calculus. In the Bayesian interpretation the probability of an 
event is formulated as a degree of belief that the event will occur. In as much as evidence is that 
which justifies belief, Bayesian probability theory can appropriately be used as the scientific 
philosophy underpinning evidence-based decision making. Typically, areas characterized by large 
gaps in data/knowledge and subject to significant uncertainty as well as areas where there is a large 
inter-dependency among risks and potential failures tend to apply Bayesian methods. Conditional 
probabilities (posterior and pre-posterior) are of special interest in risk analysis as they form the basis 
for updating of prior probability estimates (subjective reflections of experts based on experience, 
expertise and preference) when new information/knowledge/evidence becomes available. Pre-
posterior probabilities facilitate not only the optimization of decisions with regard to system changes 
but also with regard to the collection of information which improves knowledge about the hazard 
processes and the efficiency of measures for managing them. Bayesian probability theory is the 
backbone of the generic risk framework currently under development at the Global Decision Support 
Initiative, where it will be used for representing knowledge and uncertainty associated with natural 
phenomena, the engineering models and the human and organizational factors which affect the 
performance of the system in a considered assessment.  

In some areas, probabilities may adequately be assessed by means of frequentistic information, 
however there are a number of prerequisites in order to be able to utilize this approach. For 
example, the components in the system that is analyzed need to be in principle identical, subject to 
the same operational and/or loading conditions, and failures must be assumed to be independent. 

The following theoretical underpinnings are highlighted in the study as particularly suitable in the 
context of risk-informed decision support applicable across disciplines: (i) Bayesian decision analysis, 
including Bayesian Probabilistic Nets and Value of Information, (ii) Multi-criteria decision analysis, (iii) 
Socio-economic models and indicators (e.g. the Life Quality Index – LQI) for the modeling of decision 
preferences and risk acceptance criteria, and (iv) synergetic analysis based on life cycle and risk 
assessment methodologies, utilizing sustainability indicators. 

4. ADDED VALUE TO THE ONE HEALTH APPROACH 

Most risk management strategies regardless of the types of hazards considered have been designed 
for individual hazards and risks as well as individual organizations responsible for managing them. In 
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an increasingly inter-connected society, compartmentalizing the management of risk – and therefore 
also the underlying risk assessment – will result in major missed opportunities in relation to synergy 
in solutions as well as prioritization of risks. The present study is in direct response to the challenge 
of building a holistic, cross-disciplinary risk assessment capability that can enable the synchronization 
of efforts of multiple stakeholders within one or multiple management frameworks. 

5. CONCLUSIONS 

The present study has provided a comprehensive preliminary assessment of the principles, methods 
and metrics applied in risk research across six academic fields from the engineering and life sciences. 
The results of the study are intended to be incorporated in the generic framework for risk-informed 
decision support, currently under development at the Global Decision Support Initiative at the 
Technical University of Denmark. Scientific basis for this framework is taken from current Bayesian 
theoretical framework of risk and sustainability assessment and their use in decision support. The 
representation and management of knowledge and uncertainty for engineering decision problems is 
based on principles from information and probability theories, while policy preferences and metrics 
are based on different theories from welfare economics related to health, environment and 
economic growth in accordance with the three dimensions of sustainability. 
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ABSTRACT: Climate change will impact on ecosystem regulation of climate-sensitive diseases such as malaria. Also, other 
important ecological, socioeconomic and sociodemographic factors, such as land use change, gender, age, human immunity, 
population growth, migration and transportation and levels of economic development have an influence on malaria transmission. 
A sufficiently accurate determination of risk must include the relative contribution this array of influences at multiple scales 
including those operating at the local level, as these factors can either mitigate or exacerbate the projected risk from climate 
impacts alone. It is also important to understand the extent to which affected communities are vulnerable to this risk and their 
adaptive capacity. Integrated vulnerability assessments involve the consideration of climate and other biophysical and social 
determinants of malaria transmission in a holistic framework for risk evaluation. A review of research on malaria transmission in 
the East African region, which is a high-risk area for malaria transmission, revealed only one integrated vulnerability assessment 
of climate change and malaria. This lack of integrated vulnerability assessments largely reflects the multiple interacting 
determinants involved, the lack of appropriate data, the need for a multi-disciplinary approach, and the difficulty in conducting 
the required analyses at multiple temporal and spatial scales. Vulnerability is also context specific and although there are general 
guidelines on such assessments, there is not one universal method for such studies. Based on the theoretical concepts of climate 
change, malaria transmission and vulnerability, this paper will present a conceptual framework developed to conduct an 
integrated vulnerability assessment of climate change impact on malaria transmission in Western Kenya, East Africa. The 
framework utilises a systems approach, identifies critical stakeholders at regional and community level, and considers the 
influence of climate change, land use change and other social influences in transmission.  

Keywords: vulnerability, climate change, malaria, integrated assessments, East Africa. 

1. INTRODUCTION 
Vulnerability studies, which have long been affiliated with the disaster risk reduction and climate change adaptation communities 
(Adger, 2006; Eriksen & Kelly, 2007) are now increasingly used to map and interpret current and future risks related to climate 
change. In climate change and malaria research, it is important not only to understand how changes in climate will impact on the 
current burden of the disease and the resultant impact on vulnerable communities (biophysical vulnerability), but also to identify 
how sensitive these populations are to these impacts and their capacity to respond (social vulnerability) while taking into account 
other factors that affect the current burden of malaria. These include the effectiveness of current policies and programmes (Ebi, 
2007; WHO, 2010). 

The World Health Organisation (WHO) estimates that globally, malaria is responsible for over half a million deaths and that up 
to 3.3 billion people are at risk of infection by the disease. The burden is concentrated in Africa, where approximately 90% of all 
malaria deaths occur, mostly (75%) in children under five years (WHO, 2014b). Malaria-climate models project an increase in 
the population at risk by 1.6 million people by 2030 and 1.8 million by 2050 (WHO, 2014a). This risk is significant in East 
Africa whereby projected higher temperatures and changes in precipitation will create favourable conditions for vector breeding, 
leading to longer transmission seasons and expansion of malaria into highland areas (Ermert et al., 2013; Peterson, 2009; 
Tonnang et al., 2014). Therefore it is important to understand the relationships between climate change and malaria and their 
impact on vulnerable communities in East Africa. 

1.1 Malaria risk and vulnerability in the context of climate change 

Climate change impact on malaria is a complex interaction of the climate system and the malaria transmission cycle (mosquito 
vector, the human host and the malaria parasite). Other non-climatic factors such as land use and land use change, poverty, 
urbanization, biological immunity and drug resistance can also influence malaria transmission, either independently or by 
modifying the effects of climate (Patz et al., 2008). A reliable determination of vulnerability must start with an understanding of 
the causal pathway of this array of influences (Figure 1).  

Very few vulnerability assessments on climate change and malaria in East Africa exist in published literature. Majority of these 
studies have examined social vulnerability to malaria (Bizimana et al., 2015; Hagenlocher and Castro, 2015; Kienberger and 
Hagenlocher, 2014) while some have examined biophysical vulnerability (Attaway et al., 2014). Furthermore, to the best of my 
knowledge, there is only one an integrated vulnerability study (biophysical and social) in East Africa (Wandiga et al., 2009). 
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Conducting integrated vulnerability assessments in climate change and malaria research is a difficult process due to the multiple 
interacting determinants, the often indirect and non-linear causal chains and variations in exposure within affected populations. 
Some progress has been made in literature that has provided some generic guidelines for integrated vulnerability assessments in 
climate change and infectious diseases, but there is still no universally agreed upon method for conducting such assessments (Ebi, 
2007; Sutherst, 2004).  
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Fig. 1 A systems diagram showing the causal pathways between climate change, land use and land use change, malaria 
transmission and other elements of vulnerability 

2. A FRAMEWORK FOR INTEGRATED ASSESSMENTS 
The starting point for any vulnerability assessment is the development of a conceptual framework that is strongly rooted in theory 
and forms the basis for identifying suitable indicators for study. The conceptual framework presented here is adapted from the 
literature derived links between climate change and malaria transmission (Figure 1), the Intergovernmental Panel on Climate 
Change (IPCC) framework of risk and vulnerability (Figure 2) and from Sutherst (2004).  

 
Fig. 2: Framework of risk and vulnerability (IPCC, 2014a) 

The IPCC Fifth Assessment Report of the IPCC defines vulnerability to disease and injury due to climate variability and climate 
change as “the propensity or predisposition to be adversely affected” (IPCC, 2014a pg. 717) dependent on generic and biological 
susceptibility. Factors such as education, income, health status and responsiveness of government are considered generic causes 
of vulnerability while biological susceptibility includes factors such as age, gender and immune status  (IPCC, 2014b). 
Vulnerability is placed within a holistic framework that includes the impact of climate-related hazards and exposure of human 
and natural systems, which combined contribute to risk or “The likelihood over a specified time period of severe alterations in the 
normal functioning of a community or a society due to hazardous physical events interacting with vulnerable social conditions, 
assets in places that could be adversely affected” (IPCC, 2014c).  In the context of diseases such as malaria, Sutherst (2004), 
proposed an integrated framework for assessment of vulnerability. This framework defined vulnerability as “a combination of a 
change in exposure of humans to pathogens with environmental change and the sensitivity of the population to that change” 
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while “adaptive capacity consists of the adaptation technologies and cultural tools and the public health infrastructure and 
resources that are available to implement appropriate management responses” (p. 6-7).  

2.1 Conceptual Framework 

   
Fig 3. Conceptual framework for an integrated vulnerability assessment 

The conceptual framework presented here considers malaria as the climate-related hazard, which is influenced by changes in 
temperature and the types of agricultural land use that may expose populations to the disease. These elements constitute the 
biophysical aspects of the assessment. Vulnerability on the other hand is represented by the generic and biological susceptibility 
of the population to the biophysical exposure and the individual and institutional coping strategies. These elements of 
vulnerability constitute the social aspects of the assessment. The thicker arrows show major pathways of influence while the 
thinner arrows represent pathways that may mitigate against this influence. The thinner dotted arrows represent climate and land 
use interactions that contribute to the system, but are out of the scope for this particular framework. 

3. IMPORTANCE AND FUTURE RESEARCH 
Vulnerability is very context specific and dependent on the hazard and nature of the system (Brooks et al., 2005). The same 
influencing factors for a modern developed country will not be the same as those for rural communities in a developing country. 
It is therefore important to understand and document local dynamics that may increase or decrease exposure to the hazard and in 
turn exacerbate or mitigate against risk. The conceptual framework presented here the first step towards a methodological 
framework for application in a rural agricultural community in East Africa. The methodology arising from this framework uses a 
mix of quantitative and qualitative methods complemented by stakeholder engagement and expert input. Expert stakeholders will 
provide the necessary contextual knowledge while empirical knowledge from local stakeholders and the general community will 
be important in identifying specific determinants of vulnerability. This is especially important for data-poor regions as narratives 
from these stakeholder interviews will complement quantitative data. This combined information will contribute to a more robust 
model, which will lead to identification of targeted response strategies informed by specific community needs and capabilities. 

4. ADDED VALUE TO THE ONE HEALTH APPROACH 
The framework proposed in this paper utilizes a systems approach to answer questions of the impacts of climate change on 
ecosystem health. This framework recognizes the place-specific connections between the environment, people, and their social 
arrangements and draws on different fields of knowledge and incorporates stakeholder narratives in order to provide the 
necessary insights into the underlying causes of malaria vulnerability and risk at different scales. This framework conforms to the 
principles of the one health approach which recognizes the interconnectedness of human, animal and ecosystem health and 
encourages collaborative and trans-disciplinary approach to address existing or potential health risks.  

5. CONCLUSIONS 
This concept framework provides a useful first step approach for an integrated analysis of the vulnerability and exposure of 
human societies from climate related impacts on malaria, setting baselines against which risk can be measured, and estimating the 
benefits of adaptation options for risk management.  
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Title: To Provide Millions Of Gallons Of Fresh Water To All Eco System In 
Sahara Desert Without Using Single Watt Of Energy. 

PATIL Manish 
Simple Ideas & Solutions LLP, Thane, India. E-mail: ccare@simple-ideas-solutions.com 
Keywords: Water vapour farm, multiplying nature`s forces, greening Sahara desert, low cost desalination, reviving desert eco 
system. 
INTRODUCTION: The idea is to increase dew precipitation in desert by increasing water vapour in dry air above adjacent sea. 
The method intends to produce millions of gallons of fresh water without using single watt of energy. From evaporation, 
transportation, condensation, distribution and storage; all is done by nature`s laws and forces.  

1) Procedure: 
1.1] To build cotton cloth hangings of 3x3 feet with rigid floating supports.  Cloth hangings will float vertically with lower 

edge of cloth just dipping in sea water. Due to capillary action, sea water will rise on the cloth wall to 3 feet. Each cloth hanging 
evaporates about 20 liters /day of sea water. Thousands of such hangings can be put in sea water. This will,   

a) Increase air – sea water interaction. 
b) Reduce cohesive force effect between water molecules. The cohesive force binds water molecules together. Cloth hangings 

will create thin film of water thus increasing surface area and reducing cohesive force.  
This will allow air to evaporate more water at the same temperature and wind speed than natural method. 
        1.2] Dry sea winds and high temperature will convert sea water in to water vapour to highest possible humidity. This will 
eliminate cost of evaporation.  
        1.3] Winds saturated with water vapour will travel above desert. This will eliminate cost of Transportation.  
        1.4] Desert temperature drops to about + 80 C during night. Air of higher relative humidity will offload water in the form of 
dew. This will eliminate cost of condensation.  
        1.5] Till next sunset most of the water will percolate in soil and some will again evaporate. These vapours will be further 
carried deep in desert. This will eliminate cost of distribution.  

1.6] Dew collectors which require zero energy to be put near civilisations or strategic locations. Same cloth hangings 3x3 feet 
will do or those developed by OPUR, France can be used. 

1.7] This whole cycle will take place daily. Eventually water quantity in the whole desert eco-system that is air, soil and 
watersheds will increase. New aquifers, streams, rivers will form and present one will be replenished. These holdings will store 
this water. This will eliminate cost of storage. 

 
2) The Relative Humidity basics are as follows: 

1 cubic meter of air holds about 35 milliliters of water at 350 C at 100% Humidity. 
In night when temp will fall to about 80 C, it can hold only 8 milliliters, thus (35- 8) = 27 milliliter water will be offloaded in the 
form of dew from one cubic meter of air. 
One cotton cloth hanging of 1cubic meter evaporates about 20 liters of water per day. 
Water vapour farm of 10 square kilometer will hold 108   units of cloth hangings. 
108 x 20 liters = 20 x 108 liters of water evaporated daily from one water vapour farm. 
Approximately 1/3 (33%) water is retained by air and 2/3 (66%) is offloaded. 
20 x108 x 0.66 = 13.2 x10 8 liters per day ideally poured in Sahara desert. Practically even 1% that is 20 x 10 6 liters is huge quantity. 
20 x 108 liters of water per day is put in to Sahara desert eco system. The water vapour remains in air will reduce water loss through 
transpiration of plants and evaporation of aquifers. 
All this is done without using any energy at any level from evaporation to condensation to transportation to distribution.  
 
       3) Efficacy of technology:  
        3.1] Nature has been providing us desalinated water hundreds of kilometers inside the coast in the form of rain with the help 
of winds. The proposed method is to only multiply evaporation of sea water and dew / fog collecting methods of the desert which 
are under-utilized so far by mankind. By building water vapour farms, we are only providing “water vapour” to nature so that it 
can distribute with help of winds and condense it.  
        3.2] Pilot experiments have been done at domestic level to study evaporation of different cloths like cotton and nylon. 
Evaporation rate 20 liters/ day is derived from these experiments only. 
        3.3] Water vapour farm will be given jerks intermittently. This will pull off deposited salt on timely basis eliminating 
possibility of accumulation of salt deposits which will reduce evaporation rate. 
        3.4] As geographically the area is large, water vapour saturated winds are definitely going to get dispersed. But still below 
shown picture published by National Geographic is proof of concept that whatever precipitates is going to help greening.  
        3.5] The locations of water vapour farms and dew collectors will be decided after simulation and actual experiments to 
maximize output. 
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Photo 1: Global warming is putting more water vapour in to air than earlier. This is condensing over Sahara making it green. This 
is proof of concept for greening Sahara by just increasing humidity. Courtesy National Geographic.   

Diagram 1. 

4) Socio- environmental Benefits: 
4.1] Short term benefits.  

a) Thousands of hectors of land which is now available almost of no cost will be available for farming including bio-
diesel. 
b) Thousands of hectors of land can be made available for creating forest. 
c) Carbon credit can be obtained right from the first year of project. 

        4.2] Medium term benefits.  
a) Poverty and drought will be eliminated.   
b) New civilizations will form creating new opportunities for all.  

4.3] Long term benefits. 
a)  Food and work for many will reduce terrorism, racial conflicts and migration. 
b) Per capita income of locals will increase creating wealth for all.  
c) Availability of water will improve health of all affected.  
d) Will reduce global warming as large amount of heat will be absorbed by sea water to transform in to vapour. This is 

one kind of swamp cooling. This heat in the form of water vapour will be earthed through dew collectors in to the ground. 
5) Technical benefits of this innovative system above all in use or planned desalination systems:  
5.1] Proposed system both scalable and replicable. Scalable: We can have multiple numbers of cloth hanging units. 

Replicable: This model can be replicated in sea near all subtropical deserts.  
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5.2] Low capital and running cost: The work of evaporation, transportation, condensation, distribution and storage of water 
will be “done by nature itself” after we raise the systems. As proposed systems are simple in technology with no moving parts, 
running costs are less. 

5.3] Simple in theory and practical: The technologies required like cloth hanging evaporators and dew collectors are proven 
and simple. So very less experimentation is reqd. The equipment does not have any moving parts. All can be made from local 
available material. 

5.4] Localised Use by opening nature`s tap: We can obtain water thus put in to eco system as and where we require. Smaller 
localized dew collectors and purification plants can be installed. They are easy to build and operate. Due to the significantly lower 
salt content, water recharged in aquifers requires 50% less energy than sea desalination. 

5.5] Economics of plenty: It`s the only way to create and distribute so large quantity of desalinated water at such a lower cost 
in the desert. 

5.6] Carbon negative process. Not a single process in this concept is harming nature. Will not add any CO2. With afforestation 
carbon sequestration can be achieved. 

5.7] Sea friendly process. Will not dump any harmful manmade chemicals in sea or air or on earth. 
5.8] Salt remained back is easily soluble in sea water again. As the water vapour farm is moving, possibility of concentration 

of salt in one area is eliminated. 
5.9] Purifying water as per end application. Water from these resources can be used as per end application. That is human, 

animal feed, irrigation and industrial, each application requires water of different purity. This is energy conservation concept. All 
traditional desalination plant desalinate and purify all of water irrespective of its end use.  

 
6) Action plan:  

a) To create computer simulation of the whole project. 
b) To create laboratory model of the project with all working systems. 
c) To decide how much quantity can be practically evaporated daily. 
d) To study projected impact on the desert land itself and the whole earth. 
e) To prove the concept, prototype exercise is to be carried out at strategic locations to study 

I. Evaporation techniques, 
II. Wind patterns, speed & aerial transport of water vapour. 
III. Condensation techniques, equipment,  
IV. Behavior of additional water in desert land. 

 
7) Time line: 
7.1] Simulation, Laboratory trials and its interpretation will require about three months. 
7.2] Concept proving field trial will require three months. 
7.3] Actual setting up of water vapour farm, dew collectors, will take three months. 
7.4] Three months kept as buffer for unpredicted events, outcomes. 
7.5] One year process from paper to execution. 
7.6] Second year devoted to analysis and corrective actions. Third year for finishing the process and planning for scaling up. 
7.7] Total three year process for completion.  
 
8) Personnel requirement: total 8 experts: 
I. Environmental engineering with simulation expertise - 2 numbers. 
II. Atmospheric sciences expert - 2 numbers. 
III. Project coordinator / in charge -1 number (can be myself). 
IV. Dew collection methodologies expert - 2 numbers. 
V. One need based expert as per specific requirement - 1 number. 

 
9) Office requirements: 
I. Office space with meeting room. 
II. Electronic infrastructure like PCs, printers, scanners Etc. 
III. Office furniture. 
IV. Vehicles for commuting. 

 
10) Feasibility study costing table 1. 

  
Laboratory 
preparation 

9 months’ salary of 
experts 

9 month office 
rent 

Office 
electronics 

Software 
licences 

conveyance Total 

17,000 500,000 15,000 6,500 85,000 62,000 685,500 
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11) Office /personnel costing table 2. 
 

 conveyance Software 
licences 

Office electronics Office expenses 
/ rent 

Salary for 8 
experts 

Total 

1st year 83,000 85,000 6,500 20,400 680,000 874,900 

2nd year 50,000 5,000 2,000 20,400 680,000 757,400 

3rd year 50,000 5,000 2,000 20,400 680,000 757,400 

Total 183,000 95,000 10,500 61,200 2,040,000 2,389,700 

 

12) Infrastructure costing table 3. 
Each 3x3 meter cotton cloth with floating handing structure will cost 0.5 USD.  
 

 Laboratory 
model 

0.5 USD /Cloth 
hanging 

0.5 USD /Dew 
collector Installation Maintenance Total 

1st year 17,000 50,000,000 50,000,000 5,000,000  105,017,000 

2nd year 5,000    500,000 505,000 

3rd  year 5,000    500,000 505,000 

Total 27,000 50,000,000 50,000,000 5,000,000 1,000,000 106,027,000 

 
Total project cost derived from Table 2 + Table 3 is 108,416,700 USD.  

13) CONCLUSION: 

1) So by using nature’s own forces, we can put 20 x10 8 liters of water in Sahara desert eco system through one 
10 square kilometre water vapour farm. 

2) Without constructing cloth hangings and dew collectors, project up to lab model will cost up to 685,500 
USD.  

3) The process does not require single watt of energy at any stage from evaporation to purification of sea water. 

14) REFERENCES: 

http://environment.nationalgeographic.com/environment/photos/freshwater/ 

International Organization for Dew Utilization, France. 

Note: A patent application has been made for the above process and device associated with it. 
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ABSTRACT: Domesticated dogs and cats have been living in close contact with humans for millennia by being exposed to similar 
environmental conditions, which are considered to be responsible for analogous evolutionary processes. One of the most decisive 
aspects of these co-evolutionary processes is that many human diseases occur similarly in dogs and cats. Genetic predisposition 
and exposure to specific risk factors are usually regarded as the main variables for comparative disease epidemiology. The present 
research challenges the current knowledge about the development of spontaneous tumors through the epidemiological study of the 
incidence and geographic distribution of tumors in dogs and cats. Following the rationale promoted by the One Health Initiative, 
the ultimate aim of this research is to establish possible links with the etiologies of human tumors.

Keywords: Animal Tumor Registries, Tumor Epidemiology, Tumor Spatial Epidemiology.

1. INTRODUCTION

Tumor registries are a key feature of any epidemiological study, prevention strategy, and control policy for humans as well as 
for animals (Parkin, 2006). Specifically, dog and cat tumor registries are intended to assist different aspects of research on tumor 
pathogenesis, epidemiology, and treatment and prevention methods for both animals and humans. Comparative applications of dog 
and cat tumor registries have recently gained increasing credit following the foundation of the One Health Initiative, as well as 
through the long-standing “One Medicine-One Pathology” concept, which mainly focuses on zoonoses (Cardiff et al., 2008). By 
bridging these two notions, comparative research based on dog and cat tumor registries allows the improvement of our knowledge 
about the development of animal tumors as well as the understanding of the development of human tumors.

Traditional comparative research on tumors is based on rodents with chemically- or virally-induced tumors. These studies show 
several limitations and fail to reflect many aspects of naturally-occurring human tumors. To fill the gap between research on tumors 
under laboratory conditions and spontaneous tumor registries, dog and cat tumor registries are an important key feature for the 
epidemiology of tumors. Domestic animals, like dogs and cats, develop spontaneous tumors that are comparable to human tumors 
(Porrello et al., 2006), possibly since they share the same living environment and are exposed to the same risk factors (Reif, 2011). 
Furthermore, there are striking histopathological, anatomical, genetic, and biomolecular similarities between dog, cat and human 
tumors (Porrello et al., 2006).

Aggregations of tumors in humans and animals have been reported in herds, families, and households. Still, the distribution of 
tumors in a population does not follow the patterns of epidemics in infectious diseases. Several factors (i.e. radiological, chemical, 
dietary, parasitic, mechanical, genetic, and viral) influence the development of tumors in dogs and cats (Dorn, 1967). These same 
factors also apply to the development of human tumors, which is also influenced by a number of environmental risk factors like 
radon, UV radiation, and industrial pollutants (Reif, 2011). The present research tackles genetic and environmental aspects of 
spontaneous tumor development in dogs and cats. In doing this, we wish to underscore the importance of the registration of dog 
and cat tumors in Switzerland, as this may lead to a better understanding of animal and human tumor etiologies.

2. DATA AND METHODS

The present research benefits from the tumor records of 173,285 dogs and cats compiled between 1955 and 2008 by three veterinary 
diagnostic laboratories based in Switzerland: the Institut für Veterinärpathologie at the Vetsuisse Faculty, Zurich; the Institut für 
Tierpathologie, Berne; and the Zyto-Histo Diagnostics private veterinary diagnostic laboratory, Rorbas Freienstein. The records 
were classified following the guidelines of the International Classification of Oncology for Humans (ICD-O-3) according to the 
tumor type, malignancy, and body location. Records were consolidated in two distinct tumor registries according to the species. 
Epidemiological analyses on the influence of age, sex, castration status, and breed on tumor development were carried out using 
multivariate logistic regression (Grüntzig et al., 2015). 

Dog tumor records have been georeferenced by means of the owners’ residence postcode and aggregated at the municipality level 
to be studied against the underlying dog population distribution. Dog population data have been provided by the Animal Identity 
Service AG, which store comprehensive information on Swiss dogs since the introduction of compulsory microchipping and 
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registration in 2006. Tumor incidence rates for the year 2008 
have been computed to account for the heterogeneous spatial 
distribution of the population across municipalities. The analysis 
of tumor incidence rates spatial distribution has been carried out 
by assessing global and local spatial autocorrelation (Lawson, 
2006). Local Indicators of Spatial Association (LISA) allows 
the detection of clusters and outliers in the spatial distribution of 
tumor incidence rates (Anselin, 1995). 

3. RESULTS

3. 1 Dog Tumors

A total of 67,943 tumors were diagnosed in 121,963 dogs and 
47.07% of these were malignant. The most common dog tumors 
(Figure 1) were epithelial (38.45%), mesenchymal (35.1%) and 
lymphoid (13.23%) tumors. Most of the tumors were located in 
the skin (32.29%), the mammary gland (20.53%) and the soft 
tissue (11.90%).

Castrated dogs were at a higher risk to develop tumors outside 
of the genital organs than intact animals. The age of the dog had 
a distinct influence on the incidence of specific tumors. Canine 
breeds like Boxer, Cocker Spaniel, Poodle, Swiss Mountain Dog, 
Dachshund, Setter, Schnauzer and Retriever were at higher risk 
to develop a tumor than Crossbreeds. Great Dane, Bulldog, West 
Highland White Terrier, Parson Jack Russel Terrier, Rottweiler, 
Doberman, Collie, Shepherd and Yorkshire Terrier were at lower 
risk to develop tumors than Crossbreeds. The risk of developing 
a specific type of tumor also varied according to the breed.

3.2 Cat Tumors

In 51,322 cats 18,375 tumor lesions were diagnosed. Of these, 
14,759 (80.3%) tumors were malignant. A summary of the 
most common tumor types in cats (Figure 2) revealed that 
epithelial tumors (43.06%) were the most common, followed 
by mesenchymal tumors (27.98%) and lymphoid tumors 
(21.28%). The skin (27.05%) was the most frequent location 
for tumors, followed by connective tissue (19.04%), unknown 
location (13.78%) and female sexual organs (8.51%).

Female cats had higher odds of developing a tumor compared 
with male cats and the odds of a neutered cat developing 
a tumor were significantly lower compared with those of its 
intact counterpart, both in males and in females. The odds of a 
cat developing a tumor increased with age, peaked at age 16 and 
then decreased slightly. Our dataset showed that no other breed 
had significantly higher odds of developing a tumor than the 
European Shorthair cat. However there were several breeds that 
presented significantly lower odds ratios. The risk to develop 
a specific tumor also varied according to age, sex, and breed.

3.3 Spatial Distribution of Dog Tumors

The dog tumor incidence rates at the municipality level for 
the year 2008 spanned from 0.00 to 9.40 tumors for 100 dogs, 
with a mean value of 0.59%. The spatial distribution of tumor 
incidence rates (Figure 3) shows that, over the 2,352 Swiss 
municipalities, 1,302 (55.36%) had a tumor incidence rate of 
0.00%. Most of these municipalities are located in the Alps and 

Fig. 1: Tumor location and diagnoses in dogs. “n” = number 
of tumors found in a location [%] = proportion of the location 
compared with the total number of locations. Figures in and 
around the slices = tumor diagnoses / location.

Fig. 2: Tumor location and diagnoses in cats. “n” = number 
of tumors found in a location [%] = proportion of the location 
compared with the total number of locations. Figures in and 
around the slices = tumor diagnoses / location.
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the southern part of the Swiss Plateau. Municipalities with the highest tumor incidence rates are mainly clustered in the northeastern 
part of Switzerland, along the axis Zurich-Schaffhausen, in the area of Bern and in two different regions of Grisons.

In order to test for significant aggregations of high and low tumor incidence rates across municipalities, we ran a Moran’s I 
test, which reported statistically significant (p-value<0.05) positive autocorrelation (I=0.15). The spatial decomposition of the 
Moran’s I at a local level (Figure 3), through Local Indicators of Spatial Autocorrelation (LISA), allowed the identification of 
significant (p-value<0.05) spatial clusters of similar (i.e. high-high, low-low) tumor incidence rates, together with spatial outliers 
(i.e. high-low, low-high) (Anselin, 1995). The distribution of the tumor incidence rates clusters confirms the presence of the five 
epidemiological regions presented earlier. The presence of spatial outliers (e.g. the municipality of Kloten, located north of Zurich) 
requires further investigation and assessment of possible sources of bias or confounding factors.

4. ADDED VALUE TO THE ONE HEALTH APPROACH

The One Health approach advocates for the collaboration between researchers and practitioners in the fields of human medicine, 
veterinary medicine, and environmentally-related disciplines to develop new health care strategies for the present and the future 
(Cardiff et al., 2008). In this context, the escalating mortality rates from tumors have recently stimulated alternative research 
addressing what is considered to be among the most critical challenges for human health. The development of a holistic approach 
to oncology is supported by the fact that some domesticated animal species, like dogs and cats, develop similar diseases to their 
caregivers and are able to provide an early warning of environmental risks for humans (Reif, 2011). However, reproducible 
studies on companion animal degenerative diseases are currently limited, because of the lack of relevant data sources.

The present research addresses two unique and comprehensive animal tumor registries, composed by dog and cat diagnostics. 
This epidemiological study tackles genetic and environmental aspects of spontaneous tumor development in dogs and cats. 
Tumor type, malignancy, and body location are systematically investigated according to the ICD-O-3 guidelines for human tumor 
classification (Grüntzig et al., 2015). The results are therefore easily comparable with existing epidemiological studies on human 
tumors by providing possible new insights on the development of spontaneous tumors. The examination of the spatial distribution 
of tumor incidence rates highlights significant epidemiological regions characterized by high and low rates. These regions are to 

0 40
Km

Local Moran’s I

Epidemiological
Region

Tumor Incidence Rates (%)
Quantiles

0.00
0.10 - 0.40
0.50 - 0.60
0.70 - 0.80
0.90 - 1.10
1.20 - 1.40
1.50 - 1.90
2.00 - 2.60
2.70 - 9.40

Clusters centers
Spatial outliers

data: swisstopo, 2014

Name

Zurich-Schaffhausen

Grisons North

Grisons South

Alps

Berne

Southern Plateau

Fig. 3: Dog tumor incidence rates spatial distribution, significant (p-value<0.05) clusters and spatial outliers. Vertical lines 
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be considered against potential environmental risk factors, like radon, UV radiation, and industrial pollutants, to establish potential 
risks for humans.

5. CONCLUSIONS

Spontaneous tumor registries are at the foundation of every epidemiological study, allowing disease incidence calculation, risk 
factor identification, and development of prevention and control strategies, as well as treatment. Domesticated animals like dogs 
and cats live in close contact with humans and are therefore exposed to the same risk factors (Reif, 2011). The results of this 
preliminary research on the Swiss dog and cat tumor registry allows a better understanding of genetic and environmental causes 
of spontaneous tumors. This research highlights the presence of specific tumors and diagnoses among Swiss dogs and cats. The 
geographic distribution of dog tumor incidence rates shows the presence of significant clusters, which allows the construction of 
five epidemiological macro regions.

Because of the current lack of reproducible comparative epidemiological studies on spontaneous tumor distribution between animals 
and humans, the results of similar research cannot be evaluated conclusively. However, the employed comparative approach is 
to be considered valid, since it has been used in several epidemiological, pathogenetic, and therapeutic studies. These studies 
have revealed many striking similarities with respect to morphology, age, sex, malignancy, epidemiology, and environmental and 
genetic influences between feline, canine, and human tumors (Dorn, 1967; Porrello et al., 2006; Reif, 2006). In order to develop a 
holistic approach for the investigation of spontaneous tumor development, as promoted by the One Health Initiative, it is therefore 
important to systematically register dog and cat tumors in animal tumor registries.
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Healthy Farms for Healthy People and a Healthy Planet 
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ABSTRACT:  Natural systems produce food for all living organisms including humans, yet humanity has dramatically 
disrupted natural systems. Agriculture is one of the main drivers of these profound alterations, in particular conventional 
farming practices based on synthetic chemicals, commercial seeds & machinery to produce a very few crops.  This article 
explores how some dominant farming practices contribute to environmental and social instability including poverty, 
hunger, malnutrition, illness, deforestation, loss of biodiversity and climate change. A literature review of contemporary 
research leads us to the proposition that feeding a still expanding human population in an environment conducive to a 
natural systems equilibrium and human prosperity requires a long-term, integrative approach that links ecosystem 
health, human health and societal health at a global scale. Organizations such as Sustainable Harvest International (SHI) 
have for decades steadfastly refused to take the quick and simple approach to rural development of increasing 
opportunities for inconsistent cash income or providing synthetic agro-chemicals that may increase farm production in 
the short-term but will stress production in the longer-term, while also causing environmental, social, economic and 
health problems directly or in an externalities form.  Instead, SHI along with other organizations and businesses are 
demonstrating the value of providing farmers with technical assistance to produce more agricultural outputs (food, feed, 
fibre, fuel, etc.) in equilibrium with natural systems.   

Keywords: agriculture, nutrition, ecosystems, climate change, development  

1. INTRODUCTION 

In ancient times, humanity fed itself with what nature provided, but this wasn’t easy and didn’t provide a stable food supply 
(Ponting, 2011).   So humans developed simple forms of agriculture to complement the hunting and gathering.  As the human 
population grew and societies changed, some of the farming practices proved inadequate to sustain farming communities.  The 
last wave of farming innovation was the green revolution, which brought high yields through breeding and an agronomic model 
based on external inputs (Griffin, 1974).  The promise of the green revolution was to make hunger history.  Sadly, millions still 
go hungry whilst unintended, negative consequences of conventional farming practices contribute to a variety of environmental 
and social problems (Gordon et al. 2014). Why is that?  And what innovations will best serve us in the future?  Do we want to 
embrace all new innovations or only those that preserve healthy ecosystems while providing a long-term source of healthy food 
and other adequate agricultural outputs? 

2. FAILURES IN TODAY’S DOMINANT FARMING SYSTEMS 

2.1 Slash-and-Burn Farming   

Slash and burn farming was likely an effective practice when the human population was small and the expanse of forest cover 
was immense.  Crops were cultivated for one year, which depleted the land requiring a new area to be burned the next year.  At 
one time, burned areas could recuperate, surrounded by forest, for many decades before being burned again.  The few crops that 
were grown such as corn, beans and cassava were complemented with hunting and gathering in the surrounding forest (Palm et 
al. 2013).   Today, farmers throughout the tropics still use the slash-and-burn method, but no longer find it adequate to sustain 
their families.  With limited land available to most farmers, they must return to previously burned land on a much shorter rotation 
than in the past.  Given insufficient time to recuperate, the topsoil is completely lost after a number of rotations and the land can 
no longer support crops or natural vegetation.  Lack of tree-cover causes rain to run off into rivers rather than replenishing 
aquifers, resulting in widespread deforestation, drought, flooding & hunger, exacerbated by climate change (Brodie et al. 2012).   

2.2 Conventional Farming Systems   

Conventional farming systems rely on synthetic chemicals, machinery & commercial seed monocultures to produce a few 
commodity crops traded in a global food system.  This combination boosts short-term production of those crops, but disrupts 
natural systems as much as slash-and-burn farming.   The destruction of these systems eventually decreases the agricultural 
productivity of the land. Moreover, commodity crops provide limited nutrition creating a costly health crisis. (Tillotson, 2003).   
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2.3 Hunger   

About 795 million people in the world do not have enough to eat. This number has fallen by 167 million since 2005, but progress 
slowed after 2008 when the food and economic crisis began because people were buying food rather than growing it. These 
statistics are especially troublesome when we consider that 75% of the world's hungry people live in rural areas (FAO, 2015) 
where they should be able to produce plenty of their own food.   Yet they remain hungry because they do not know how to use 
productive, sustainable farming techniques to grow a diversity of nutritious foods.  Since the 1900s, some 75 percent of crop 
diversity has been lost. The$limited$amount$of$maize$(Zea$mays),$beans$(Phaseolus$spp.)$and$cassava$(Mainhot$spp.)$grown$
in$traditional$slash;and;burn$plots$does$not$make$for$a$healthy$diet$when$it$cannot$be$complemented$with$hunting$and$
gathering$after$widespread$deforestation$(Brodie$et$al.$2012).$$When$a$farmer’s$limited$income$is$spent$on$production$of$a$
single$commodity$crop$with$synthetic$agro;chemicals,$crop$failure,$decreased$prices$or$lost$market$share$result$in$
insufficient$income$to$buy$food$for$a$farming$family$(Altieri,$2009). 

2.4 Social instability 

In some cases, income from cash crops is insufficient to repay loans for external inputs leading farmers to desperate measures 
including crime and suicide (Mishra, 2012).  When their own land is depleted, most farmers seek new land far from their homes, 
work on large agriculture plantations or, migrate to their countries’ urban areas or to other countries. With limited education, 
employment is scarce and far from home leaving families separated for long periods or living in urban slums (Roy et al. 1992).  

2.5 Environmental and agricultural degradation 

According to Jones (2014), globally, over $100 billion of nitrogen fertilizers are applied to crops and pastures every year., but 
only 10 -- 40% of the applied N is taken up by plants. The other 60 -- 90% is lost when it is leached into water, volatilized into 
the air or immobilized in the soil. Data from North America’s longest running field experiment on the impacts of farm production 
methods on soil quality have revealed that high nitrogen inputs deplete soil carbon, impair soil water-holding capacity — and 
ironically, also deplete soil N.  The inefficient use of synthetic N fertilizer sources in all the high input regions of the world is 
considered one of the main drivers of yield stagnation.  Seventy-four percent of commercial fertilizers are nitrogen sources, 
mostly products like urea, which often acidifies soil, reducing availability of phosphorous and speeding decomposition of humus 
thus starving microorganisms that create healthy soil (Goll et al. 2012).  The loss of humus and microorganisms, makes it more 
difficult for both roots and rainwater to move through the less friable soil leading to unhealthy crops, drought and flooding.  As 
soil is washed away, the fertilizers and pesticides it takes with it result in the indiscriminate killing of aquatic species (Zuazo, et 
al 2012).  Some farmers, rather than face separation from their families, dangerous work or the uncertainties of city life, will start 
the slash-and-burn process over again in areas of virgin forest that are often protected on paper but not from the reality of hungry 
families.  The resulting deforestation leads to increased loss of biodiversity, drought, flooding, climate change and illness. 

2.6 Illness 

Deforestation and forest fragmentation have been linked to increases in the risk of malaria transmission and other diseases. In the 
Brazilian Amazon, researchers found that a 4.3% change in forest cover resulted in a 48% increase in the incidence of malaria. 
Researchers hypothesized that the changes to land cover after deforestation, such as the secondary growth of shrubs, provided 
habitat that was more favorable for the mosquito vector that causes malaria in the region, Anopheles darlingi (Olson et al. 2010).   
Other studies have found that deforestation may be associated with higher numbers of mosquitoes and increased biting rates 
(Pongsiri et al. 2009).  The use of synthetic chemical pesticides brings additional health problems for the farm workers who are 
exposed to them and even their children.  Every year tens of thousands of farm workers suffer from pesticide poisonings, while 
thousands more children are born with terrible birth defects caused by their parents’ exposure to pesticides.  Between 2001 and 
2003, 1.7 billion pounds of pesticide products were exported from U.S. ports; almost 28 million pounds of them were banned, 
severely restricted or unregistered in the United States.  The number would be higher but agribusiness is producing more and 
more of its toxic products overseas where labor is cheaper and standards are lower. (Smith, 2008) 

2.7 Climate change   

The IPCC has consistently stated that two leading causes of climate change are the burning of forests & the removal of carbon 
from the soil. Moreover, Swaminathan and Sukalac (2004) reported that the fertilizer industry uses about 1.2% of world energy 
consumption and is responsible for about the same share of global GHG emissions. 
 
 3. BENEFITS OF AGRO-ECOLOGY 
For nearly 20 years, Sustainable Harvest International (SHI) has promoted agro-ecology practices to improve the standard of 
living of poor farmers and environmental stability.  Agro-ecology maximizes the benefits of natural systems to produce abundant 
and diverse crops.  Thousands of farmers who have participated in SHI’s extension program have found success through a variety 
of agro-ecological practices. Association of perennial and annual crops has been proven to increase productivity whilst increasing 
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production resilience.  The soil that is built up with organic material supports trillions of microorganisms, which in turn support 
healthy crops (Gliessman, 2015).  SHI is part of the growing global call for a paradigm shift “from monocultures to diversity, 
from chemical intensive agriculture to ecologically intensive, biodiversity intensive agriculture, from external inputs to internal 
inputs, from capital intensive production to low cost, zero cost production, from yield per acre to health and nutrition per acre, 
from food as a commodity to food as nourishment and nutrition.”  (Shiva, 2011) 

3.1 Growing consensus 

In one of the largest studies to analyze how agro-ecological practices affect productivity in the global south, researchers at the 
University of Essex in England analyzed 286 projects in 57 countries. Among the 12.6 million farmers followed, who were 
transitioning toward sustainable agriculture, researchers found an average yield increase of 79 percent across a wide variety of 
crop types.  (Pretty, 2006)  A 2008 U.N. Conference on Trade and Development report concluded that "organic agriculture can be 
more conducive to food security in Africa than most conventional production systems, and ... is more likely to be sustainable in 
the long term."  In the most comprehensive analysis of world agriculture to date, several U.N. agencies and the World Bank 
engaged more than 400 scientists and development experts from 80 countries over four years to produce the International 
Assessment of Agricultural Knowledge, Science, and Technology for Development (IAASTD). The conclusion? Our "reliance on 
resource-extractive industrial agriculture is risky and unsustainable, particularly in the face of worsening climate, energy, and 
water crises," said Marcia Ishii-Eiteman, a lead author on the report.  

3.2 Nutrition 

While agro-ecology practices can increase crop yields on a par with conventional practices and not only in the short-term, agro-
ecology practices further outperform conventional practices in regards to the nutrients produced.  Navdanya, an Indian 
organization founded by Vandana Shiva, released results from a study in India in 2011 comparing organic mixed farming with 
conventional mono cropping.  In the state of Sakkim, they found that organic techniques produced 21.6 times as much vitamin 
per acre. Additionally, agro-ecology farming produced 276% more protein and 1129% more vitamins per acre in Uttaranchal 
farmland. (Shiva, 2011)  Beyond the techniques used, it is also important to consider the impact of food sovereignty on human 
health. It is a risky for people living in remote, rural communities rely on inconsistent cash income to feed their families.  
Knowledge and skills to produce a diversity of crops, however, can consistently provide a healthy diet for generations. 

3.3 Mental health 

In a recent analysis from the Netherlands, researchers looked at physician records to assess the impacts of proximity to green 
space on a number of conditions and found that patients living with more green space within 1 km of their homes had lower 
prevalence rates for depression and anxiety disorders. The relationship was particularly strong among patients from poorer 
households, and for children (Maas et al. 2009).  Researchers have also found a relationship between environmental degradation 
and mental illness. In western Australia, scientists studying linkages between ecosystem degradation and mental illness in rural 
populations, found a positive association with depression in these communities. The long-term impacts on the mental health of 
these communities could be significant, due to ongoing environmental degradation in this region (Speldewinde et al. 2009).   

3.4 Climate & ecosystem stabilization 

The widespread adoption of current organic practices has the potential to sequester 10Gt of CO2, which is approximately 20% of 
the world’s greenhouse gas emissions.  Agro-ecology practices are also an alternative to slash-and-burn farming that improve life 
for families while also preserving tropical forests since slash-and-burn is a leading cause of tropical deforestation.  Halting 
tropical deforestation would eliminate another 10% of greenhouse gas emissions (Boucher, 2011) and preserve over 50% of the 
earth’s biodiversity (Butler, 2013)  

4. ADDED VALUE TO THE ONE HEALTH APPROACH 

Shifting to a biodiverse, organic farming based on enhancing ecological processes connects and improves the health of people, 
society and the planet in one system. 

5. CONCLUSIONS 

The current dominant cropping systems are creating a series of unintended risks and problems that threaten 
natural systems and human prosperity. Industrial agriculture and slash-and-burn systems both contribute to 
hunger, poverty, land degradation, water pollution and climate change. If a sustainable food system is 
desired, a paradigm shift is needed. Small-scale agro-ecology is not part of the problem, but could be the 
solution. Diversified farms based on ecological processes can be resilient enough to permanently produce 
enough food, fiber and other agricultural outputs for a healthy and prosperous world.   
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ONE HEALTH SHOULD INCLUDE REPRODUCTIVE HEALTH 
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INTRODUCTION 

The biggest threat to women's lives and health in developing countries is pregnancy and childbirth. Unwanted pregnancies are 
especially dangerous and can lead to high levels of abortion, often illegal and unsafe 
The scale of the unmet needs for reproductive health makes this perhaps the biggest single health issue for the world’s human 
population. It is estimated that 225 million women need to avoid pregnancy but have no access to effective modern contraception. 
This is either because they do not have basic health services, or because some services are provided but these specifically exclude 
contraception – as with many religious medical organisations, especially Catholic hospitals and clinics. Many women also face 
hostility from individual men as well as religious or official opposition to family planning. 
Most of the women with an unmet need for contraceptives live in 69 of the poorest countries on earth. Every year, 87 million 
women become pregnant unintentionally, according to a 2014 study in 35 low- and middle-income countries published in Human 
Reproduction, an Oxford University journal. The level of unmet needs closely mirrors levels of poverty. Just 2% of women in 
France have an unmet need, while in Samoa it is 46%. Africa is a particular area of need: almost half of the 44 countries with the 
required data have unmet need levels of over 20% of all women of reproductive age who are married or in a union, and over a 
quarter have needs of over 30% of such women.(1) Even where contraception is available (especially with condom-only 
programmes) it may not be the most effective choice for the women and couples involved. 
Worldwide, only 63.2% of women aged 15-49 who are married or in a union are using modern contraception, and this figure falls 
to only 35.9% in the least developed countries. Inequalities exist between and within countries, with the greatest need among the 
poorest people, young unmarried women, poorer and less educated women, and those in rural areas. This is also a feature of 
conflict zones and among refugees and migrants: South Sudan, for example, has one of the highest rates of maternal mortality in 
the world, together with one of the highest fertility rates of almost five children for each woman. Sub-Saharan Africa and 
Southern Asia (especially India, Indonesia, Pakistan and the Philippines) have the highest levels of need overall. 
 

What is reproductive health? 

Good sexual and reproductive health, as defined by the UN Fund for Population, is a state of complete physical, mental and social 
well-being in all matters relating to the reproductive system. It implies that people are able to have a satisfying and safe sex life, 
the capability to reproduce, and the freedom to decide if, when, and how often to do so. To maintain one’s sexual and reproductive 
health, people need access to accurate information and the safe, effective, affordable and acceptable contraception method of their 
choice. They must be informed and empowered to protect themselves from sexually transmitted infections. And when they decide 
to have children, women must have access to services that can help them have a fit pregnancy, safe delivery and a healthy baby. 
Every individual has the right to make their own choices about their sexual and reproductive health. 
 

Mortality 

Improving maternal health is one of the eight Millennium Development Goals (MDGs) adopted by the international community 
in 2000. Under MDG5, countries committed themselves to reducing maternal mortality by three-quarters between 1990 and 
2015. This target has not been met: the reduction in that time, although a great achievement, is only 45%. Between 1990 and 
2013, the global maternal mortality ratio (i.e. the number of maternal deaths per 100,000 live births) declined by only 2.6 % per 
year. This is far from the annual decline of 5.5% required to achieve MDG5. 

289,000 women died during and following pregnancy and childbirth in 2013. This is about one woman every two minutes. And for 
every woman who dies, 20 or 30 encounter health complications with serious or long-lasting consequences. Most of these deaths 
and injuries are entirely preventable. For each woman who dies or is incapacitated, there is usually a family – often with several 
children – who are plunged into disruption, hunger and intense poverty. 
Levels of poverty closely match the level of maternal mortality within countries. For mothers as well as for their infants, the risk 
of dying during or shortly after birth is 20-50% higher for the poorest 20% of households than for the richest quintile. In Chad, 
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only 1% of the poorest women are attended by skilled health personnel during delivery, compared with 48% of the wealthiest 
women. 
Almost all maternal deaths (99%) occur in developing countries. A woman’s lifetime risk of maternal death – the probability that 
a 15 year old woman will eventually die from a maternal cause – is 1 in 160 in developing countries, compared to 1 in 3,700 in 
developed countries. The risk of maternal mortality is highest for girls under 15 years old; in fact complications in pregnancy and 
childbirth are the leading cause of death among adolescent girls in developing countries. High levels of child marriage in some 
countries is contributing to this mortality, and so is the abuse and trafficking of girls, and the lack of sex and relationships education.  
If all unwanted pregnancies could be avoided, this would provide a major boost to women’s health and survival rates. It would also 
permit a higher proportion of healthy babies, who would have a better chance of good nutrition and moving out of poverty. The 
World Health Organisation reports: “Maternal health and newborn health are closely linked. Almost 3 million newborn babies die 
every year, and an additional 2.6 million babies are stillborn.(2) 
The risk to health is illustrated by the numbers of women becoming pregnant again too soon after giving birth, endangering their 
own health and that of their babies. While more than 92 percent of mothers do not wish to get pregnant again soon after a 
pregnancy, 61 percent of postpartum women in low- and middle-income countries do not use family planning methods.  At least 
half of these women give birth again within an interval that is deemed unsafe. Even when a mother is using contraceptives, they 
may not be the safest or most effective methods.  
 

No place for pessimism 

It is often argued that that attempts to provide contraception are resisted by people, who are slow to accept what is offered. Nothing 
could be further from the truth: where real choice is provided there is strong demand.  
I will address the advances in contraceptive choice, and successful programmes, in my presentation at Davos. The range of effective 
choices in contraception has greatly improved in recent years, delivery channels have become better, and contraceptives are safer 
and more effective than ever (although there is also a need for further research and development). Several developing countries 
have had very successful government programmes providing opportunities for real choice, which has resulted in much reduced 
maternal and child mortality and a reduction in numbers of births to replacement level, similar to many developed countries. There 
have been major advances in integrating this into health and general development programmes, often through non-governmental 
organisations.(3) The media, too, can play a crucial part in providing information and promoting debate about family size. 
 
 
Environmental effects 

While reproductive health is a crucial issue of individual health and wellbeing, it also of course has huge implications for world 
population, sustainability of resources, and the future of plant and animal populations and the environment as a whole. This has 
been happening within the lifetime of many of us: in 1950 the global human population was 2 billion and in October 2011 it 
reached 7 billion. This is projected to reach 9.6 billion in 2050, and 10.9 billion by the end of the century, according to the 
medium variant of the latest UN population projections. Without more family planning services the growth could be even higher. 
Almost all of the additional 3.7 billion people expected between now and 2100 would be in developing countries, increasing from 
5.9 billion in 2013 to 9.6 billion in 2100. In some of the least developed countries, the human population could triple if nothing is 
done about this issue. Such increases among the poorest populations lead to their having to encroach on fragile ecosystems just to 
try and survive. The result is the destruction of natural habitats on which we all depend. 
 
This interacts with environmental degradation, the loss of species, pollution, shortages of fresh water, increased natural disasters 
and rises in sea levels, and of course climate change. The UN’s Intergovernmental Report on Climate Change, in its Fifth 
Assessment Report of 2014, identified changes in the human population as factors that exacerbate climate change vulnerability: 
“Human interference with the climate system is occurring, and climate change poses risks for human and natural systems”. 
 
“Although population growth rates and total population size do not alone determine emissions, population size is an important 
factor. One study showed that CO2 emissions could be lower by 30% by 2100 if access to contraception was provided to those 
women expressing a need for it. Providing the unmet need for contraceptive services in areas such as the Sahel region of Africa 
that has both high fertility and high vulnerability to climate change can potentially significantly reduce human suffering as 
climate change proceeds.” The report also notes that population increase imposes its own pressures on water and food 
availability, and the viability of many cities and coastal communities.  
 
The Low Elevation Coastal Zone (LECZ) constitutes 2% of the world’s land area but contains 10% of the world’s population (600 
million) and 13% of the urban population (360 million) based on year 2000 estimates. About 65% of the world’s cities with 
populations of over 5 million are located in the LECZ.  
In November 2014, the US Department of Defense released the Climate Change Adaptation Roadmap which predicted more 
conflicts, forced migration and wars – all consequences partly of increased population numbers and competition for resources. The 
statement describes climate change as a “threat multiplier” which “will intensify the challenges of global instability, hunger, poverty 
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and conflict. They will likely lead to food and water shortages, pandemic disease, disputes over refugees, resources and destruction 
by natural disasters in regions across the globe.” 
 
ADDED VALUE TO THE ONE HEALTH APPROACH 
 
I suggest that without reproductive health, efforts to promote One Health will not work. In particular, the health of women and 
children, and whole families, are likely to deteriorate. 
According to the latest estimates by the Guttmacher Institute, current levels of contraception are preventing the deaths of 100,000 
women every year, together with 1.8 million new-born babies. They are avoiding 144 million abortions, including 38 million illegal 
and dangerous ones, and 25 million miscarriages. Fulfilling the unmet need for modern contraception in developing countries 
would each year, save the lives of another 70,000 women and half a million babies; and avoid 24 million abortions and 6 million 
miscarriages. (5) If we were talking about a preventable epidemic on this scale, there would be an international scandal and huge 
mobilisation of resources to combat it. 
It has been estimated that achieving universal access to sexual and reproductive health services by 2030, and eliminating unmet 
need for modern contraception by 2040, would deliver $120 of social and economic benefits for every $1 invested.(6). Yet since 
the mid-to-late 1990s, donor assistance dedicated specifically to family planning has decreased dramatically in absolute terms. 
There has been some increase in donor support recently, but not enough even to make up this shortfall. There is a huge need for 
more money. According to the Guttmacher Institute, fulfilling unmet need for modern contraception in developing countries 
would require an estimated doubling of current global investments from the current US$ 4.1 billion to US$9.4 billion 
annually.(7) 

 
CONCLUSIONS 
 
The most constructive approach to the issue of reproductive choice is as a health issue, alongside the concept of universal human 
rights: a concern for the individual woman, her partner and their children. Tackling this just as a numbers game could also play 
into the hands of those who want to increase their own group’s population, at the expense of others – a key element in many 
sectarian conflicts. It should be the goal of all decision-makers to promote a healthy population. 
The task is to integrate reproductive health into all health programmes. If this is not possible for religious reasons then we need to 
provide facilities alongside the existing ones, to supplement what is otherwise a very valuable health contribution. This should also 
be integrated into projects to improve sustainability for local communities and the environment, through Population, Health and 
Environment (PHE) projects. Finally, international, national, local and non-governmental bodies should be challenged to accept 
reproductive health as a key element in any true development programme. 
Many non-governmental organisations need to review their practices here. Some major health-related organisations, such as Oxfam 
and Save the Children, currently do little or nothing for reproductive health. This needs to be reviewed as a matter of urgency. 
It is very sad also that most of the specialised agencies of the United Nations, including WHO and Unicef, are not providing 
reproductive health support as an integral part of their programmes. Their line, when questioned, is that this is the job only of the 
UN Fund for Population (UNFPA) who work alongside them in some areas. However, UNFPA’s budget is very small compared 
to all the other health-related agencies, and it also has other activities such as census management which take some of the already 
limited funds. If real progress is to be made, all relevant agencies must incorporate choice about family size into their programmes. 
One way to achieve this is through a resolution at the General Assembly, which is the parent body for all the agencies. 
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GLOSSARY: 

OW – One Welfare 
MBOH – Manitoba One Health Steering Committee 
PHAC – Public Health Agency of Canada 
CCVO – Council of Chief Veterinary Officers 
CCMOH – Council of Chief Medical Officers of Health 
NFAHWC – National Farm Animal Health and Welfare Council 
SPCA – Society for Prevention of Cruelty to Animals 
DAVI – Domestic Abuse Veterinary Intervention 
MEF – Manitoba Egg Farmers Association 
DFC – Dairy Farmers of Canada 
MPC – Manitoba Pork Council 
COMMS – Communications 
JUSTICE – Justice Department (Government agency) 

INTRODUCTION: One Welfare is the blending of animal and human welfare in a One 

Health framework to address complex conditions, such as hoarding, where the 

human mental health has direct impact on the outcomes for all species involved.  

Developing resolutions for such complex issues needs multiple jurisdictional 

involvements to establish comprehensive outcomes.  

CONCLUSION: Using hoarding as a baseline example, 

this diagram highlights the complexity and the multiple 

facets to be included in a One Welfare framework.  

Using the core pillars of prevention, detection, 

response and recovery, and then including the 8 

building blocks, all stakeholders and facets can be 

included for a resolution. 
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The TranSAge Project: Transforming a street to encompass a society for all ages  
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ABSTRACT: This project aims to transform a street to encompass a society for all ages. Jalan Pahang is a vital street in Kuala 
Lumpur which is centrally located and it connects facilities that provide essential services from food consumption to healthcare, 
commercial centres to residential units. This project places health and the environment high on the decision-makers’ agendas 
through promoting comprehensive local strategies for health promotion and protection which is sustainable, friendly to all ages 
and conducive to our local weather conditions. This integrative project includes community participation and empowerment, 
inter-sectoral partnerships, stakeholder involvement and equity of access. This one-year project involves the processes of risk 
assessment and management which would identify features that may be incorporated into the developmental processes, such as: 
safety and security, smoke-free and pollution-free environment, clean and sanitised surroundings, a green and aesthetic locality 
that would help in promoting environmental health consciousness.  
 
The methodology involves carrying out a situational analysis and a sanitary survey which involves listing the natural terrain, 
existing facilities and utilities; a tally of the number and types of vehicles plying the street; number and types of pedestrians 
walking along the route; the number and characteristics of apparent jay-walkers; reports of snatch-thefts from the local police; air 
and surface water pollution studies; litter survey and a study of pests. 
 
The plight of pedestrians facing erratic drivers, potential snatch-thefts, inhaling noxious vehicular smoke, and various hazards 
along the pathways is a nuisance for the young, the old and the sick. Improper waste disposal and vagabonds add to the 
unsavoury characteristics of the street. Industrious efforts should be set in place as a sustaining activity to address the risks. 
Public health advocacy, health education and promotion of hygienic practices must be enhanced without threatening the 
livelihood of users. Law enforcement must be provided to make the street safer.  
 
In tandem with infrastructure development, these parameters should be addressed to make the city liveable and conducive to 
activities for daily living.  
 
Keywords: Transform, society, ages, environment, health. 
 
1. INTRODUCTION 
 
This project aims to transform Jalan Pahang within its defined boundaries – from Chow Kit monorail and Chow Kit market at 
one end to Titiwangsa monorail and KPJ hospital at the other end of the street – into a street conducive for all ages. Jalan Pahang 
is centrally located in Kuala Lumpur and it is a vital street which connects the Chow Kit Market, Chow Kit monorail station, the 
Institute for Medical Research (IMR), Kuala Lumpur Hospital (HKL) and the Academies of Medicine on one side of the street to 
Grand Seasons Hotel and the Malaysian Medical Association (MMA) House on the opposite side of the street. The boundaries 
also include the famous Jalan Pahang roundabout and beyond from the Titiwangsa monorail station, the Institute of Respiratory 
Medicine (IPR) to the KPJ Hospital. This very old and historical locality of Kuala Lumpur has undergone tremendous 
developmental processes since independence and today, adding to its vibrancy, are many commercial centres and surrounding 
condominiums.   
 
This street is within the strategic zone of the Kuala Lumpur (KL) city centre and is part of the KL Structure Plan 2020 which 
plans to create a lively city, both by day and by night. However, while the infrastructure is being built, the necessary maintenance 
and softer components appear to be side-lined in that the street is still unsafe, unaesthetic, unappealing and unhealthy from the 
daily users’ point of view. 
 
As stakeholders of this one-off project, we aim to identify features which may be incorporated into the developmental processes 
with the following objectives: 
 
1) To advocate for a safe and secure environment to move-about in. 
2) To promote a smoke-free environment, from banning cigarette smoking by individuals to reducing vehicular exhaust from 

private/public transport systems. 
3) To project a sanitised environment with no-garbage thrown-about policy and clean public facilities. 
4) To facilitate the process of creating a green and healthy environment to promote exercising with aesthetic utilities. 
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5) To promote environmental health consciousness through a reduce-reuse-recycle policy.  
 
This project aims to place health high on the decision-makers’ agendas through promoting comprehensive local strategies for 
health promotion and protection which is sustainable and conducive to our local weather conditions. This would include basic 
features such as community participation and empowerment, intersectoral partnerships, and stakeholder equity. 
 
The above mentioned objectives incorporate the elements of A Healthy City model as promoted by the World Health 
Organization (WHO) which aims to: 
- to create a health-supportive environment, 
- to achieve a good quality of life, 
- to promote basic sanitation and hygiene needs, 
- to enable access to health care. 
 
2. RATIONALE 
 
In tandem with infrastructure development, there must be parameters addressed to make a city liveable and conducive to 
activities for daily living. In this case, much improvement needs to be done in terms of incorporating the soft components into the 
area under study. 
 
The Chow Kit bustling wet market with its maze of stalls offering the city's freshest, most diverse food selection may not be in an 
ideal hygienic and healthy state. In addition, coordinated efforts must be directed towards the plight of workers from IMR and 
HKL, and tourists from the Grand Seasons hotel who have faced numerous snatch-thefts from vagabonds and drug-addicts 
hovering in the nearby alleys. Furthermore, the vehicular smoke emitted by the buses which ram down the street in a mindless 
fashion is a nuisance for the young, the old and the sick. There is hardly any waste disposal bins and the vagabonds do their ad 
hoc share of scavenging for recyclable items (3Rs) for which there may be an opportunity for them to be assisted in turning this 
industrious effort into a sustaining activity whilst advocating public health education and promotion of hygienic practices to this 
disadvantaged lot. There is much room for improvement without threatening the livelihood of the users.  
 
Law enforcement may be better provided through the community working together with the monitoring and enforcement 
authorities to make the street safer. The stakeholders may work together to identify measures for improvement, such as: installing 
adequate and functioning streetlights, railings along the footpaths, benches for the old and the sick to rest on, etc. As sheltered 
walkways are already being built, measures may be made to ensure even and non-slippery pathways for the frail, and near-
sighted. 
 

3. PROJECT IMPLEMENTATION 
 
The project duration covers a total period of one (1) year and the methodology involves the following activities: 
- Conducting a sanitary survey to list the natural terrain, existing facilities and utilities  
- Carrying out a needs/situational analysis using a risk assessment approach, a walk-through followed by a questionnaire 

survey on Knowledge, Attitude and Practice (KAP) of about 300 people from among the community along the study area  
- Carrying out a survey of the number and types of vehicles plying the route 
- Carrying out a survey of the number and types of pedestrians along the route  
- Carrying out a survey of apparent jay-walkers to concur the anecdotal evidence  
- Carrying out a survey of reported snatch-thefts from police records for the past 1 year  
- Carrying out air pollution studies to assess vehicular pollution  
- Carrying out a litter survey  
- Carrying out a pest/rodent survey 

 
4. ADDED VALUE TO THE ONE HEALTH APPROACH 
 
This project starts by determining the values which make this street vital and they are as follows:  
- provides essential transportation for people seeking treatment at the referral hospital for the country;  
- links the premier research institute to the rest of the country; 
- connects the Chow Kit wholesale market to all the retail outlets; 
- offers luxurious hotel accommodation to local and foreign tourists; 
- houses the headquarters of the medical fraternity in the country; 
- gives people the choice of private medical treatment 
 
Using risk assessment as a tool, this project establishes criteria to enhance the one health approach through: 
- safety and security measures for people using the street; 
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- smoke-free and pollution free environment to protect people and the natural habitat; 
- clean and sanitized environment to enhance well-being of the community in this locality; 
- maintain the green environment through protecting the trees which are our natural heritage; 
- promote the aesthetic features of the street 
 
By identifying the potential risks and hazards, lasting measures must be put in place to continuously monitor, remediate, 
control and protect the environment through risk management.  
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FIGURE. Flow-chart for assessing and maintaining values and criteria to transform the street 
Source: Sithamparam, S., Mokhtar, MB., and Simmons B., 2001. 

 

 
5. CONCLUSIONS 
 
Key Deliverables and Overall Expected Outcomes  
 
The key tangible deliverables are: 
- installed facilities such as streetlights, railings which may double up as exercise bars, ramps, benches, CCTVs, escalators for 

the overhead bridge, lifts (all facilities are to be installed by the local authority)  
- installed and well-maintained wash-basins and toilets near the market-place 
- green buses equipped for physically-challenged individuals to ply the route 
- notices to declare the extended area in front of the hospitals, institutes and hotels to be smoke-free  
- ample foot-pedal large garbage bins and a few recycle bins should strategically be placed along the route   
- trees and bushes to be properly maintained and declared as natural heritage by the Mayor of KL 
 
The key intangible deliverables are: 
- the civic-conscious mindset of the public who use Jalan Pahang will be visibly altered in that they will not throw rubbish or 

spit about, and they will not jay-walk 
- there will be more people-friendly police patrolling the street on foot  
- there will be reduced incidences of snatch-theft and the public will look visibly less harassed 
- there will be an atmosphere of helpfulness in that the community will communicate in a friendly and helpful manner 
- an environmental-conscious and well-cultured community will slowly but surely emerge 
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ABSTRACT: One of the most common particles in air pollution from processes of stone crushing plant is particle that size less 
than 10 micrometers (PM10). The PM that can enter the thorax and cause or exacerbate lower respiratory tract diseases, such 
as chronic bronchitis, asthma, pneumonia, lung cancer, and emphysema. The dust also adversely affects visibility, reduces 
growth of vegetation and hampers aesthetics view of the area. We found that concentration levels of TSP in the rainy season 
and the winter varied from 20 - 252 and 35.8 - 302 μg/m3, respectively. Whilst levels of PM10 in the rainy season and the winter 
varied from 3-66 and 3-117 μg/m3, respectively. The results showed that all samples of 24-hour average concentrations of TSP 
and PM10 lower than Thailand’s ambient air quality standards. Health effects on 154 workers were also observed through 
pulmonary function test such as, forced vital capacity (FVC), forced expiratory volume in one second (FEV1) and a ratio of 
FEV1 to FVC, and chest X-ray examination. Eight workers who had pulmonary function with low FVC were recommended to 
exercise regularly whereas a worker abnormal chest X-ray was further checked with doctor. Taken together, continuous 
improvement of dust mitigation measures and health surveillance would be good practice for other plants in the future.
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OBJECTIVES
• To investigate the concentration of ambient total suspended particulate (TSP) and PM10 at sensitive areas around the site
• To investigate dust mitigation measures
• To observe health impacts on worker

Table 1: TSP and PM10 from 4 locations during 2005–2013

 

TSP 24 hr. (μg/m3) PM10 (μg/m3)
A1 A2 A3 A4 A1 A2 A3 A4

Feb 2005 0.302
0.209 0.288 0.296 0.117 0.116 0.107 0.110

Aug 2005 0.129
0.053 0.056 0.064 0.007 0.032 0.009 0.003

Feb 2006 0.097
0.098 0.182 0.112 0.012 0.005 0.003 0.009

Sep 2006 0.067
0.043 0.027 0.032 0.029 0.015 0.022 0.016

Mar 2007 0.138
0.098 0.092 0.075 0.074 0.065 0.045 0.048

Aug 2007 0.037 0.045 0.175 0.055 0.030 0.019 0.066 0.028

Mar 2008 0.129
0.131 0.112 0.153 0.101 0.084 0.044 0.095

Sep 2008 0.043
0.027 0.020 0.024 0.027 0.016 0.012 0.014

Mar 2009 0.048
0.036 0.058 0.058 0.379 0.032 0.043 0.042

Sep 2009 0.039
0.025 0.026 0.022 0.016 0.013 0.008 0.008

Mar 2010 0.095
0.085 0.106 0.117 0.063 0.041 0.037 0.046

Aug 2010 0.071
0.038 0.045 0.045 0.025 0.020 0.031 0.034

Feb 2011 0.088
0.053 0.075 0.138 0.053 0.038 0.059 0.089

Aug 2011 0.042
0.026 0.029 0.029 0.022 0.018 0.023 0.017

Feb 2012 0.162
0.135 0.067 0.182 0.085 0.035 0.050 0.064

Aug 2012 0.80
0.026 0.043 0.028 0.019 0.011 0.016 0.011

Jan 1013 0.106
0.192 0.071 0.244 0.037 0.063 0.044 0.109

Aug 2013 0.074
0.057 0.067 0.070 0.045 0.042 0.035 0.036

Standard 0.330 0.120

 
 

Figure 1 TSP and PM10 samples were collected from four sampling 
locations; Ban Hinkab (A1), Ban Wachira (A2), Wat Tamtrirat (A3) and Ban 
Nongnamdang (A4) during 2005-2013 using high volume air samplers

In dust mitigation we controlled by using hood for screening and crusher, water spray system, covered conveyor belts 
and plantation around the site. Moreover, collected dust from bag filter was brought to improve soil quality in increasing cassava 
productivity and old conveyor was used for covering dust emission sources. 
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Socio-Economic Determinants of Hepatitis B & C in Rural Poor of Pakistan 

Sohail Kamran  

Organization for Social Development Initiatives, Karachi, Pakistan Email: drkamran@osdi.org  

Abstract: 
Hepatitis B & C have been identified the most common diseases in Matyari, Khairpur and Shikarpur districts of Sind and district 

Mardan KPK, Pakistan. Down the road more than 7000 individuals have been catered effectively in a number of screening and 

vaccination campaigns, supported by the disease specific awareness and periodic workshops by involving all stakeholders. Data 

collected over the period of last 4 years suggests moderate to high prevalence of hepatitis B & C in these districts that accounts 

for 4-6 % of all health complaints. Less income opportunities, out of pocket expenses (67% of total expenditure on health care) 

and illiteracy has dragged the importance of health care to the bottom line on their priority list. Unsafe blood transfusions soiled 

drinking water and poor sanitation has turned the situation worse. Social behaviors are complex in rural communities and being a 

male dominating society men are supposed to be the bread earner and almost all the decisions are made by them. Females are 

mostly involved in domestic works and not freely allowed to go out to the health facilities for their routine checkups and can’t 

take active participation in immunization campaigns. Mothers have less awareness regarding first line prevention of their children 

through common health and hygiene measures whereas general false believes and insecurities about the effects of different 

vaccines and medicines for secondary prevention made the situation vulnerable. Farming is the main source of livelihood in rural 

communities and demands more work. Due to old and traditional agricultural approaches farmers have to work from dawn to 

dusk to earn their livelihood that causes less interest of villagers in community development activities including health care 

prevention and practices and expose them to the vicious circle of health and poverty.  

 

Keywords: socio economic determinants, hepatitis B & C, Rural areas of Pakistan 

Introduction:  
Hepatitis is a significant cause of worldwide morbidity and mortality especially high numbers are reported in Asia. About 3500 – 

400 million peoples are chronic carriers of Hepatitis B in which 75% of the population is from Asia and the western Pacific (Hou, 

Liu, & GU, 2005).   

Pakistan carries a huge burden of both hepatitis B and C and approximately 7-9 million carriers of hepatitis B virus with a carrier 

rate of 3-5% (Ali, et al. 2011). Health survey conducted by OSDI (Organization for Social Development Initiatives) in 2012 -13 

pointed to a high prevalence in OSDI focus communities. In general population prevalence of hepatitis B was reported 

approximately 2.5% and hepatitis C 4.9 % that showed a cumulative figure of 7% with a burden of  12 million infected 

individuals WHO (2014) factsheet reported that vaccination of peoples at potential risk, better sterilization technique for 

operative procedures, good personal health hygiene and safe practices are the best measures to prevent and control hepatitis 

Methodology:  

A descriptive / cross sectional study was done . The basic sampling unit was household which is defined as a unit consist of one 

or more people who live in the same dwelling and also share at meals or living accommodation (Havilland, 2013).. Random 

sampling was done to estimate exposure with the sample size of 92 individuals. Correctly for the design outcome about 184 

individual were identified. Sample range was set with high precision i.e.240; 24 cluster with 10 individuals in each cluster. , 
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OSDI baseline survey questionnaire was used in the study and apart from socio-economic and demographic information some 

structured questions on general health awareness and practices, maternal knowledge about the disease and vaccination.                  

Data collection and processing: 

All the data was taken through prescribed questionnaire and showed moderate to high prevalence of hepatitis B & C in these 

districts that accounts for 4-6 % of all health complaints. In order to authenticate the data entry an intermediate rechecking of 25 

percent of the entered data was evaluated on each day of data entry. The data retrieved from the survey study was utilized for 

estimates of vaccine exposure rendered by point estimates and their respective 95% confidence interval (CI) and to study the 

socio economic factors causing non-immunization. Administrative data was compared with the data obtained from point 

estimates of our survey study.   

                              Table 1: Prevalence of Hepatitis B & C in general population of Pakistan and high risk groups   

 Population Group  Prevalence of Hepatitis B % Prevalence of Hepatitis B % 

1 General Population  3 5.31 

2 Injecting drug users 22.8 12.18 

3 Hemophilic / Thalassemia children   6.25 24.7 

4 Hemodialysis patients  9.65 30.6 

5 Sex workers  11.65 15 

6 Health care providers  6.02 5.44 

                Source: National Hepatitis Control Program, Ministry of Health Government of Pakistan, Islamabad  

   

                                      Fig 1: Screening of hepatitis B & C in village Syedabad Mardan, KPK Pakistan  

  
Source: OSDI’s Hepatitis prevention & control Program, Mardan KPK, Pakistan    

Findings:  
Survey results showed that hepatitis is the third most common diseases in OSDI’s focus areas of Matyari, Khairpur and Shikarpur 

districts of Sind and Mardan KPK, Pakistan. This account for 4-6 % of all health complaints registered at local health care 

facilities. Less income opportunities, out of pocket expenses (67% of total expenditure on health care) , illiteracy , lack of access 

& availability of health care services along with social and cultural taboos have been identified the major cause of hepatitis 

spread. The data explains availability of health services in these areas of Sindh but household  still spends large part of the 

their income on health  and looks like they are not attentive and cautious  about their health status or they do not take this             

problem  as priority. So, extensive awareness about preventive health and its importance should be promoted in this community.  
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Abbreviations and Acronyms: 

CI- Confidence Interval  

KPK – Khaibar Pakhtoon Khawah 

OSDI- Organization for social Development Initiatives 

WHO- World Health Organization   

 

Added Value to the One Health Approach:  

Improving lives of underprivileged through sustainable development initiatives and poverty alleviation are essential for long term 

solutions. And the lives that have been improved should have multiple layers of safety nets to protect them from any socio-

economic shock in future.                 
  
Conclusions: 
Social behaviors are complex in rural communities of Pakistan. Despite the access and availability of hepatitis vaccines in remote 

areas its utilization and safe practices are less in the community due to common false believes against vaccines, social and 

cultural constraints. An integrated approach with extensive general and preventive health care awareness is essential to address 

the issue. 
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ABSTRACT: The rubber plantation area is rapidly expanding in Lao PDR, changing the land-use in large areas. This 
modification of the land-use is expected to result in an altered risk from vector-borne diseases. The risk of mosquito-borne 
diseases in mature rubber plantations (i.e. tapped for latex) in northern Lao PDR was assessed by comparing the mosquito 
diversity and density in four habitats (i.e. village, immature rubber plantations, mature rubber plantations and secondary forest). 
During 9 months three study areas with four habitats (i.e. 16 habitats) were sampled for mosquitoes outdoors for 48 hrs using the 
human-baited double bed net method. Molecular analysis is currently being conducted on collected mosquitoes for viral 
detection. Additionally, information on the daily activities of rubber workers and villagers was collected using Rapid Rural 
Appraisals and incorporated in the risk analysis.  
A total of 24,917 mosquitoes were collected during our study. In the mature rubber plantations 3,649 mosquitoes consisting of 73 
different species were collected, including Aedes albopictus, a vector of dengue, several vectors of malaria and Culex vishnui, a 
vector of Japanese encephalitis. The mature rubber plantations showed high species diversity with a Simpson’s diversity index of 
0.816 (95%CI 0.806-0.825). Aedes albopictus numbers were 16 times higher (P<0.001) in the mature rubber plantations than in 
the villages. Only half of the number of Anopheles vectors (GLM, P<0.001) and 70% of the number of Culex vishnui (P<0.001) 
were collected in the mature rubber plantations compared to the villages. Human activity was highest in the village and mature 
rubber plantations. Our data suggest that mature rubber plantations may be important areas for dengue transmission. 
Keywords: Lao PDR, mosquito ecology, rubber plantation, vector-borne diseases 
 
1. INTRODUCTION 
Rubber is in high demand due to the development and subsequent industrialization in South-east Asian countries. Natural rubber, 
obtained as latex from the rubber tree Hevea brasiliensis, provides 42% of global rubber demand [1]. South-East Asia supplies 
more than 90% of the world’s natural rubber with an estimated 9.2 million ha of rubber plantations [2]. In Lao PDR the mature 
rubber plantation area increased from 900 ha in 2010 to an estimated 147,500 ha in 2015 [3]. Rubber cultivation is not expected 
to slow down with currently 342,400 ha of land in Lao PDR designated for rubber plantations.  
Despite mosquito-borne disease outbreaks linked to rubber cultivation for the beginning of the 20th century [4], little is known 
about the scale and the dynamics of the risk. It is likely that the creation of these unnatural forest plantations, with generally 
higher humidity and lower temperatures than other non-tree crops, will provide a good habitat for a great diversity of mosquito 
species [5]. Furthermore a wide range of potential mosquito breeding sites are expected to be present in the plantations, including 
the latex collection cups, water-storage containers, puddles and streams [6]. Moreover the close proximity of rubber plantations 
to natural forest may increase the threat from new vector-borne pathogens spilling over from wild animals.  
The expansion of rubber plantations has also created a high demand for seasonal labour. In the next decade approximately 4.5 to 
6 million people will work and live on rubber plantations in SEA during the rainy season, potentially exposing a large number of 
people to mosquito-borne diseases. Plantation workers may be more vulnerable to local mosquito-borne diseases, as they are non-
immune and working in disease-endemic areas. Malaria risk is expected to be especially high for rubber workers due to the 
rubber workers tapping latex at night when malaria vectors are host seeking [7]. Additionally the workers may carry pathogens 
with them and introduce these new diseases to the local population of rubber plantation areas. Both situations lead to increased 
disease cases, both in the migrant workforce and in local communities.  
In this study the risk of exposure to mosquito-borne diseases in mature rubber plantations was assessed in a cooperation between 
Institut Pasteur du Laos, Ministry of Health and the National Agriculture and Forestry Research Institute, Ministry of Agriculture 
and Forestry, Lao PDR. Vectors of dengue, malaria and Japanese encephalitis were expected to be found in the mature rubber 
plantations, with high risk of dengue and malaria vector exposure when rubber tappers are tapping and collecting latex. This 
study was approved by the Ministry of Health Ethical Committee, Lao PDR (approval number 017/NECHR issued 04-21-2013) 
and the School of Biological and Biomedical Sciences Ethics Committee, Durham University (issued 25-07-2013).  
 
2. MATERIALS AND METHODS 
2.1 Mosquito ecology 
The study was conducted in Nane and Xieng Ngeun district, Luang Prabang province, Lao PDR. We selected the three study sites 
Thinkeo (19°41’02.13”N 102°07’05.49”E), Silalek (19°37’02.80”N 102°03’05.70”E) and Huayhoy (19°33’03.22”N 
101°59’42.42”E), each consisting of the four habitats; village, immature rubber plantation, mature rubber plantation (i.e. tapped 
for latex) and secondary forest. The village collections were the control. All study sites are situated in a hilly area with patches of 
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secondary forest. The most common cash crops in the area are maize, banana, rubber, highland and lowland rice. There is a single 
rainy season (May to October) when vector-borne disease transmission is high. The most common vector-borne disease is 
dengue. No malaria cases were reported in our study districts during our study period.  
Mosquitoes were collected outdoors using the Human-baited double bed net (HDN) method. The HDN trap consisted of 
participants resting on a bamboo bed with a small untreated blue polyester box bed net protecting them from mosquito bites. A 
larger untreated box bed net was placed directly over the inner net and raised 30 cm off the ground all around, so that mosquitoes 
attracted to the human-bait could fly in between the two nets [8]. Every hour for ten minutes participants raised the bottom of the 
inner net and aspirated mosquitoes caught between the two bed nets into labelled paper-cups. The remaining time participants 
rested inside the inner net. A supervisor checked on the collecting participants periodically during the catching period.  
Mosquitoes were collected monthly from each habitat during the rainy season and every two months during the dry season, for a 
total of nine months between July 2013 and May 2014. Every collection month three participants collected mosquitoes in the four 
habitats of one study area simultaneously for six hours. Thus a total of 12 participants were collecting mosquitoes at one time. 
The 12 participants were changed after the initial six hours by a second group of 12 participants. This 12 hour collection period 
lasted from 6.00am to 6.00 pm or 6.00 pm to 6.00 am and was repeated until a total of two 24 hours collections were done in the 
four habitats. This was then repeated in the other two study areas. Therefore every month two 24 hour collections were done in 
the four habitats of all three study areas. Mosquitoes were transported back to the laboratory and kept at -30 oC. Mosquitoes were 
morphologically identified to species complex using stereo-microscopes and recognized keys of the Indochinese region [28].  
 

2.2 Molecular analysis 
All samples of Aedes albopictus, the possible vector of dengue and chikungunya, are currently being screened for the presence of 
the Alphavirus and Flavivirus in pools of 1 to 10 mosquitoes. The RNA of our samples are amplified using specific primers with 
RT-PCR and screened for the alphavirus and flavivirus genus sequence using agarose gel electrophoresis [9, 10]. Positives of 
Alphavirus and Flavivirus pools will be analysed individually for dengue and chikungunya using RT-PCR. No malaria vectors 
were molecularly analysed for the presence of Plasmodium parasites due to the absence of malaria cases in the study areas. 
 
2.3 Human behaviour analysis 
In  November 2013 the daily activities of the rubber workers and villagers were identified using Rapid Rural Appraisals (RRA) 
[11]. All villagers and rubber workers were invited to participate and a local translator was present to facilitate the meeting. We 
asked all participants to fill in an hourly and monthly timetable together, in which they recorded the following activities: farming 
activity, migration, forest visits, latex tapping and latex collection from the cups. On average 17 villagers participated in the RRA 
at each of the three study sites. As human activity records were similar, the data was summarized by including all times noted as 
a positive activity in one of the three study areas, as positive in the summary. Human activity was separated into low, 
intermediate and high for village, immature rubber plantation, mature rubber plantation and secondary forest habitats.  
 
2.5 Statistical analysis 
Data were analysed using generalized linear modelling (GLM) with a negative binomial model for count data and a log-link 
function (IBM SPSS statistics, ver. 20). Species diversity was compared using Simpson’s index of diversity (1-D) with result 
representing diversity from 0 (no diversity) to 1 (infinite diversity)[12, 13].  
 
3. FINDINGS  
3.1 Mosquito ecology 
Table 1: Mean catch size per hour per person with 95% confidence interval for total female mosquitoes collected, Ae. albopictus, Anopheles 
vectors (Anopheles minimus s.l., An. maculatus s.l., An dirus s.l. and An. barbirostris) and Cx. vishnui for villages compared to immature rubber 
plantations, mature rubber plantations and secondary forests with Rate Ratio (RR) and significance level   

 Village 
 

Immature rubber plantation Mature rubber plantation Secondary forest  

 Mean 
catch 

size/hour 
(95% CI) 

 
 

RR 

Mean 
catch 

size/hour 
(95% CI) 

 
 

RR 
(95% CI) 

 
 

P 

Mean 
catch 

size/hour 
(95% CI) 

 
 

RR 
(95% CI) 

 
 

P 

Mean 
catch 

size/hour 
(95% CI) 

 
 

RR 
(95% CI) 

 
 

P 

Female 
mosquitoes 

0.56 
(0.50- 0.62) 1 1.37 

(3.39- 3.71) 
2.46 

(2.30-2.63) <0.001 0.94 
(0.88-1.00) 

1.69 
(1.57-1.81) <0.001 3.55 

(3.39-3.71) 
6.37 

(5.98-6.79) <0.001 

Ae. 
albopictus 

0.02 
(0.02-0.03) 1 0.32 

(0.29-0.35) 

15.04 
(11.99-
18.86) 

<0.001 0.34 
(0.31-0.37) 

16.04 
(12.79-
20.11) 

<0.001 0.94 
(0.87-1.00) 

43.86 
(35.12-
54.76) 

<0.001 

Anopheles 
vector 

0.05 
(0.04-0.06) 1 0.05 

(0.04-0.06) 
1.14 

(0.93-1.40) 0.216 0.02 
(0.02-0.03) 

0.51 
(0.40-0.66) <0.001 0.05 

(0.04-0.05) 
0.97 

(0.79-1.20) 0.796 

Cx. vishnui 0.10 
0.12-0.19) 1 0.27 

(0.22-0.32) 
1.72 

(1.54-1.92) <0.001 0.11 
(0.09-0.13) 

0.728 
(0.64-0.83) <0.001 0.38 

(0.33-0.43) 
2.45 

(2.20-2.72) <0.001 

 
During 3,888 hours of collection in each habitat 24,927 female mosquitoes (8.7%, 2164/24,927 village; 21.4%, 5323/24,927 
immature rubber plantations; 14.6%, 3651/24,927 mature rubber plantations; 55.3%, 13,789/24,927 secondary forest) belonging 
to 127 species were collected. In mature rubber plantations 36.5% (1331/3651) of female mosquitoes collected were Ae. 
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albopictus, a vector of dengue and chikungunya, and about 2.5% (93/3651) of female mosquitoes were the malaria vectors 
Anopheles minimus s.l., An. maculatus s.l., An dirus s.l. and An. barbirostris. About 12% (440/3651) of female mosquitoes in the 
mature rubber plantations were Cx. vishnui, a vector of Japanese encephalitis. All habitats showed high species diversity (villages 
1-D= 0.864 with 95% Confidence Interval (CI) 0.855 - 0.873, immature rubber plantations 1-D= 0.843 with 95% CI 0.838-0.848, 
mature rubber plantations 1-D= 0.816 (95% CI 0.806-0.825) and secondary forest 1-D= 0.853 (95% CI 0.850 - 0.856)).  
The number of female mosquitoes collected in the village was 2.5 times lower (GLM, P<0.001) than in the immature rubber 
plantation, 1.7 times lower (P<0.001) than in the mature rubber plantations and 6.4 times lower (P<0.001) than in the secondary 
forest. Risk of being bitten by Ae. albopictus mosquitoes was 15 times higher (P<0.001) in immature rubber plantations, 16 times 
higher (P<0.001) in the mature rubber plantations and almost 44 times higher (P<0.001) in the secondary forest compared to the 
village. Similar number of Anopheles vectors were collected in the village, immature rubber plantations (P=0.216) and secondary 
forest (P=0.796). In mature rubber plantations only half the number of Anopheles vectors (P<0.001) were collected. Culex 
vishnui was collected 1.7 times more in immature rubber plantations (P<0.001) and 2.4 times more in the secondary forest 
(P<0.001). However the numbers were 1.4 times higher in the village (P<0.001) than in the mature rubber plantation.  
 
3.3 Human behaviour analysis 
The daily activities of villagers and rubber workers was associated with vector mosquito exposure risk by distinguishing between 
low, intermediate and high human activity throughout the day (Fig. 1). In the village there was generally high human activity 
throughout the day with villagers often staying at home when they were too young to work (< 10 years), were taking care of the 
kids or were resting. The healthy villagers between 10 and 55 years left the village during the day from 5.00 to 17.00 to visit the 
forest, to farm the land or to attend school. Risk of exposure to Anopheles malaria vectors and Cx. vishnui mosquitoes was 
highest from 18.00 to 20.00 after villagers came back from the farms and before they went to bed. However as the highest 
exposure was still less than 0.5 mosquito, mosquito-borne disease risk was considered low in the village. Immature rubber 
plantations were only visited a few days every few months to maintain the undergrowth. Sometimes people passed the immature 
plantations in search for food and fire wood. Risk in immature rubber plantation areas for mosquito-borne diseases was 
consequently low. In the mature rubber plantations human activity was high when rubber workers were tapping and collecting 
latex from 02:00 to 10:00. When rubber workers were not collecting rubber, they generally stayed in the plantations with their 
families where they slept, ate and rested. Sometimes rubber workers visited the nearby villages or worked on their farms. Latex 
tapping and collecting activities in our study area did not overlap with vector host seeking activity. Exposure to Ae. albopictus 
and Cx. vishnui was highest during the day when rubber workers were resting in the plantations. Especially exposure to Ae. 
albopictus was high, with possible risk of dengue transmission.  In the secondary forest, villagers were active during the day from 
5.00 to 17.00 to collect food and fire wood. At night villagers irregularly visited the forest to hunt. Risk of exposure to Ae. 
albopictus was therefore high from 6.00 to 17.00 in the secondary forest and low for Cx. vishnui in the evenings. Similar to the 
mature rubber plantation, especially exposure to Ae. albopictus was high, with possible high risk of dengue transmission.   
A 

 
B  

C  D  
Fig 1: Average number of mosquitoes collected in the four different habitats over 24 h. for (A) Village (B) Immature rubber plantation (C) 
Mature rubber plantation (D) Secondary forest with █ low █ intermediate █ high human activity and █ Ae. Albopictus, █ Anopheles malaria 
vectors (Anopheles minimus s.l., An. maculatus s.l., An dirus s.l. and An. barbirostris) and █ Cx. vishnui  
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4. CONCLUSIONS AND RECOMMENDATIONS 
Latex tapping and collecting activities in our mature rubber plantation areas did not overlap with vector host-seeking behaviour, 
with highest risk of exposure to mosquito-borne diseases when rubber workers were resting. The overlap between high Aedes 
albopictus host-seeking behaviour and human activity during the day in the mature rubber plantations suggest mature rubber 
plantations may be important areas for dengue transmission. Although vectors of malaria and Japanese encephalitis were found in 
the mature rubber plantation, risk of exposure to host seeking Anopheles malaria vectors and Cx. vishnui was low.  
We would recommend to conduct a similar study in a malaria endemic area, as malaria vector behaviour might differ, with risk of 
malaria exposure higher in mature rubber plantations than suggested here. There is a strong financial argument to invest in the 
health of rubber plantation workers since vector-borne diseases can be financially damaging for the rubber industry and the 
country’s economy due to lower productivity [4, 14]. Priority should be on improving access to effective health care and 
providing plantation workers with protection from biting mosquitoes. National and international cooperation are imperative for 
the successful control and management of vector-borne diseases in the region, strengthening not only the capacity of mosquito 
control, but also identifying potential hot spots.  
 
5. ADDED VALUE TO THE ONE HEALTH APPROACH 
For the One Health approach to be successful in any setting, the collaboration with the government is essential. As the One 
Health approach focusses on the health (both animal and human) and environment, multiple sectors from the government need to 
be involved, including departments from the health, agriculture and environment sector. Not only is this collaboration crucial to 
conduct the research successfully, it also improves the impact of the research conducted. Our study is an example of how close 
involvement of multiple ministries (Ministry of Health and, Ministry of Agriculture and Forestry) improved the impact of our 
research. Several national-stakeholder meetings were held during the study to increase the collaboration and provide all 
stakeholders the opportunity to share ideas. With the results from these meetings and results from our study, we are currently in 
the process of writing a health chapter for the ‘Rubber plantation information book’. This book, focussed on how to establish and 
maintain a rubber plantation, will be printed by the Ministry of Agriculture and Forestry for distribution to all sectors involved 
in the rubber industries. With the inclusion of a health chapter in an agricultural information book, we hope the necessary 
industry and governmental organs will become aware of the rubber worker health risks and implement the necessary 
recommendations. Our study is an example of how One Health research should involve multiple government sectors with results 
shared, accepted and implemented by all for maximum research impact. 
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1. INTRODUCTION

Noise is one of the most important occupation and environmental hazard,
causing hearing loss, annoyance, sleep disturbance, fatigue, and hypertension.
Quarry workers have a high risk of hearing loss due to excessive noise levels in the
workplace environment. Quarrying is one of the major activities in producing
materials (i.e., rock and sands) for building infrastructures. The main activity of
quarries involves granite blasting, crushing granite into smaller rocks. The main
contributory noise comes from the granite crushers. Besides, sounds from engines
of excavators, dumping trucks and lorries are also considered as sources of noise.
Noise-induced hearing loss (NIHL) has long been recognized as the primary and
most direct health effect of excessive noise exposure (1). Noise exposure can
cause several risks for the health and safety of workers. Noise, an unwanted
sound, causes serious psychological, physiological and social effects. Noise is able
to induce learned helplessness, increase arousal, alter the choice of task strategy,
and decrease attention to the task (2). Frequent exposure to high level of noise
can cause severe stress on the auditory and nervous system (3). Hearing loss due
to noise will gradually occurred in this situation which make both employees and
employers lack of awareness and caution about the dangers of noise. Therefore, in
this study we aimed to evaluate noise exposure and its effect on hearing ability of
the exposed workers and try to find the suitable way to protect the quarry
workers from excessive noise level in the next step.

2. EQUIPMENT AND PROCEDURE METHODS

2.1 Equipment
The sound level meter type RION, NL-21, Serial No.: 00110045, Microphone UC-52 

was measured according to the standard IEC 61672-1:2002 Class 2, JIS C 1509-1:2005 
Class 2. The hearing impairment of workers was evaluated by audiometer. 

2.2 Procedure
2.2.1 Monitored noise at workplace area by using a sound level meter at 4 

sampling points at the quarry operations. The four sampling area were at quarry 
point (near drilling area), at resting point while hydraulic rock drill was working, at 
resting point while backhoe was working and at quarry point (far from drilling area). 
After that the data was analyzed and compared with the Thailand occupational 
health safety and environment standards at 85 dB (A) for eight working hours.

2.2.2 Evaluated the hearing impairment among 28 quarry and related work 
workers by audiometer. After that analyzed the data and compared with the 
standard.

2.2.3 Analyzed all data in 2.2.1 and 2.2.2 then gave the recommendation for 
prevention the quarry workers from excessive noise exposure to the company.  

3. RESULTS
3.1 The Results of Noise Level at Workplace by Using Sound 
Level Meter 

The result of noise level measurement was shown in Table 1. The four sampling 
area were at quarry point (near drilling area), at resting point while hydraulic rock 
drill was working, at resting point while backhoe was working and at quarry point 
(far from drilling area). The result revealed that sampling points that the noise 
level exceeded the Thailand occupational health safety and environment standard 
at 85 dB(A) and needs to conduct Hearing Conservation Program was 87.7 dB(A) 
Leq at quarry point (near drilling area). 

Table 1: Results of Noise Level Measurement at Workplace Area by Using Sound 
Level Meter

Sampling points Sound Level (dBA)

Leq Lmin Lmax

Quarry point (near drilling area) 87.7* 79.7 90.8*
Quarry point (far from drilling area) 73.7 74.3 75.1
Resting point (while hydraulic rock drill 
was working)

77.7 72.6 81.7

Resting point (while backhoe was 
working )

76.2 74.6 77.9

* Refer to the noise level was exceeded the Thailand occupational health safety and environment standard at 
85 dB(A) and needs to conduct Hearing Conservation Program.3.2 The Results of Hearing Impairment of Workers was
evaluated by audiometer

The hearing impairment among 28 quarry and related work workers was 
evaluated by audiometer as shown in table 2. The audiometric data revealed that 
there were 71.43 % of all noise exposure workers suffered from hearing loss. The 
two first order of worker groups who suffered from hearing loss are workers in 
drilling work (28.57%) and maintenance workers (14.29%). 

4. CONCLUSIONS
The results indicated that the majority of stone quarry workers who suffered from 
hearing loss work in the drilling area that have high level of noise and exceed the 
Thailand occupational health safety and environment standard at 85 dB(A) and needs 
to conduct Hearing Conservation Program. Although there are some worker in these 
working area showed the normal hearing ability, they need to protect from excessive 
noise exposure. This industry already has selection and use of hearing protection 
devices and periodic audiometric evaluation for the workers. However, most of them 
do not have awareness of hearing loss hazard. Thus they did not wear the hearing 
protective equipment. Therefore the motivation methods and effective promotion of 
using hearing protection devices need to be conducted. Moreover, the hearing 
conservation program including engineering and administrative controls such as using 
sound absorption materials, modifying work rotation system should be conducted. 
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Sylvie van der WERF, on behalf of the PREDEMICS consortium 
 
Preparedness, Prediction and Prevention of Emerging Zoonotic Viruses with Pandemic 
Potential using Multidisciplinary Approaches. 
 
Context 
Emerging infectious diseases have been increasingly recognized over time and represent a persistent 
global threat. Most of the emerging infectious diseases of humans are zoonotic and the capacity of 
RNA viruses to emerge as major agents of human disease can appear almost without limits. Their 
impact on the health of human, domestic and wild animals is likely to be underestimated. Therefore 
there is a need for understanding factors involved in emergence of human pathogens to improve 
prediction of the risks of their emergence and pandemic potential. 
 
Objectives 
In a One Health approach, the aim of the FP7 PREDEMICS (Preparedness, Prediction and Prevention 
of Emerging Zoonotic Viruses with Pandemic Potential using Multidisciplinary Approaches)  project 
(http://predemics.biomedtrain.eu), is to unravel the complex interactions between the factors involved 
in the four stages of emergence, i.e. exposure and introduction into a new host species, infection 
causing local chains of transmission, spread in human populations and post-transfer adaptation 
leading to widespread transmission and pandemics. 
 
To achieve its objectives PREDEMICS analyses selected zoonotic RNA viruses with epidemic 
potential : influenza virus (IAV), hepatitis E virus (HEV), Japanese encephalitis virus and related 
flaviviruses (JEVr), and lyssaviruses (LYS) that are representative of the potential diversity of 
emergence and used as models. These diverse viruses arise from the main reservoirs (pigs, birds, 
canids, bats) and vectors (Culex, Aedes mosquito species) of potentially emerging viral diseases and 
exploit the three major routes of transmission: respiratory, faecal-oral and vector-borne. Recently 
emerging zoonotic viruses of Public Health concern, such as the Middle-East Respiratory Syndrome 
coronavirus (MERS-CoV), Ebola disease virus (EBOV) or Chikungunya virus (CHIKV) are also 
addressed.  
 
The key questions investigated by PREDEMICS are: 1) Which key factors (considering environment, 
ecology, anthropology, virus evolution and virus-host interplay) are associated with the highest risk of 
virus emergence? 2) What is the impact of the transmission route on viral evolutionary trajectories and 
cross-species transmission? 3) How do viral and host determinants interact to favour/limit the potential 
for cross-species transmission and adaptation to a new host? 4) Which intervention strategies limit 
most effectively cross-species transmission and spread in the new host? 
To address these questions the PREDEMICS consortium brings together 23 internationally recognized 
teams from 18 institutions in 7 EU countries and one associated country with cross-disciplinary 
expertise in veterinary and human medicine.  
 
Results 
 
To gain a better understanding of the environmental, ecological and anthropological factors involved in 
crossing the species barrier, through the establishment of dedicated networks, virus detection and/or 
serological data were collected by screening of environmental as well as wild hosts (wild boar, moose, 
deer) and bred pigs samples for HEV in Sweden, Italy and France. These were compared to data from 
humans in the same regions thus shedding light on HEV circulation over time, geographic spread and 
transmission. Experimental studies on the survival of influenza A viruses outside the host showed that 
it is influenced by the origin species of the host cell as well as by the nature of the viral haemagglutinin 
(HA) protein. An innovative platform for surveillance and diagnosis of emerging diseases that allows 
rapid and simultaneous detection of antibodies to a variety of infectious pathogens in biological fluids 
of infected patients and animals has been developed. Evaluation of the ecological factors that drive 
the circulation of LYS in bat colonies suggested that seroprevalence was strongly affected by the 
colony size and number of species. Inter-annual variability of EBLV-1 seroprevalence was explained 
by differences in behavior ecology and population dynamics among bat species. Furthermore, It was 
shown that the bat species M. schreibersii serves as a regional reservoir and that incubation- and 
immune-period durations, were the most relevant drivers of virus persistence. The genetic structure of 
the Red Fox population affected by rabies and canine distemper virus (CDV) in Northern Italy was 
determined by microsatellite analysis. This showed that the geographical spread of CDV and rabies is 

133



 2 

influenced by the genetic structure of the fox sub populations and their partial segregation, thus 
highlighting the potential important role of migrant individuals as well as of ecological and physical 
corridors in disease dynamics. This type of information may play an important role in the decision-
making process concerning the implementation and management of control methods in wildlife. 
 
Molecular phylodynamics studies focused on HEV, LYS and JEVr have shed some light on the 
conditions of dispersal and contribution of multiple introductions to epidemiologic waves and 
establishment of endemic circulation of these pathogens. Such studies showed for instance that 
similar HEV strains infect swine and humans in Italy while another similar strain infects wild boars and 
humans in Sweden and pointed to the high identity of HEV sequences from food products with HEV 
sequences from human and swine, confirming food-borne transmission of HEV in France. Such 
studies also led to the identification of the recent emergence and spread of a new Arctic-related 
phylogenetic lineage of Rabies Virus in Nepal or showed that the introduction of fox rabies into Italy 
(2008-2011) was due to two viral genetic groups with distinct phylogeographic patterns. Studies on the 
circulation of West Nile Virus (WNV) in Italy suggested both local evolution and de novo introduction of 
strains. A comprehensive phylogeographic analysis including TMRCA estimates for JEVr led to 
important conclusions concerning the times when several of the JEVr ancestral lineages diverged and 
then dispersed from the Old to the New World or, northward or eastward across the Old World.  
Detailed evolutionary and spatial analyses of the avian IAV H7N1 and H7N3 epidemics in Northern 
Italy from 1999 to 2001, suggested which locations were the source and played a role in the spread of 
the highly pathogenic virus and revealed that there was a parallel emergence of mutations that may 
confer a strong fitness advantage to H7 viruses in poultry. Antigenic characterization of H7N3 viruses 
from the 2002 and 2004 outbreaks in Italy revealed differences after the implementation of vaccination 
which may have an important impact on strategies to combat avian IAV infections in poultry. 
 
Next Generation Sequencing technologies were applied to IAV to gain insight into the intra-host viral 
diversification and adaptation processes and revealed higher genetic heterogeneity in samples 
collected from patients with severe H1N1pdm09 infection compared to those with moderate/mild 
disease. Comparison of the genetic heterogeneity in specimens from patients infected with H3N2, 
H1N1 or H1N1pdm09 viruses further revealed specific subtype landmarks as well as differences in the 
quasispecies distribution within a given subtype between seasons. A computational analysis pipeline 
VIVAN (Viral Variance Analysis) has been developed that allows mapping of the frequency of all 
minority variants as well as comparisons between groups of sequences and represents the most 
comprehensive virus minority variant software tool currently available.  
 
Computational methods for viral evolutionary inference have been further extended for 
phylogeographic applications. These represent powerful tools for the analysis of evolutionary 
dynamics of the viruses in relation to the population dynamics of hosts and vectors. A phylogeographic 
generalized linear model (GLM) was thus applied to study rabies cross-species transmission or to 
examine the drivers of global human influenza virus (H3N2) spread. Phylodynamic investigations were 
applied for the 2009 pandemic HIN1 viruses, the avian H7N9 influenza virus or for the recently 
emerged MERS-CoV.and EBOV, to trace the cross-species transmissions and emergence of different 
viruses into the human population and simulate real-time estimates of the evolutionary rate, date of 
emergence and intrinsic growth rate (R0) from whole- or partial genome sequences. Such studies 
following the sudden rise in the number of notified MERS-CoV infections across Saudi Arabia in spring 
2014, showed that the outbreaks were the result of multiple independent episodes of nosocomial 
transmission but of biologically unchanged viruses. Analysis of the rooting of EBOV phylogeny pointed 
to the fact that EBOV responsible for the 2014 outbreak in Guinea is a member of the Zaïre lineage. A 
collaborative study of early cases from the Sierra Leone outbreak with geographical, epidemiological 
and genetic data showed rapid accumulation of interhost and intrahost genetic variation, and 
suggested that this West African variant likely diverged from central African lineages around 2004, and 
crossed from Guinea to Sierra Leone in May 2014, and has exhibited sustained human-to-human 
transmission subsequently, with no evidence of additional zoonotic sources. A phylogenomic analysis 
using a host-specific local clock model showed that internal genes of avian IAV have undergone a 
global selective sweep in the late 1800s, a still ongoing process, and that the 1918 IAV arose via 
reassortment between a preexisting human H1 lineage and an avian virus. In addition, computational 
methods that allow the integration of stochastic processes of sequence and trait evolution were further 
developed and made available with the public release of the BEAST v1.8.1 software. 
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Replication efficiency, pathogenesis and transmissibility in natural hosts have been studied in the 
different virus models. Results point to molecular determinants involved in IAV cross-species 
transmission and adaptation from avian to mammalian hosts, in PB1, the HA and the NA. Their impact 
on viral genetic heterogeneity will be analysed also in light of newly described interactors of the IAV 
polymerase identified through the use of a protein complementation assay for the detection of protein-
protein interactions in the viral cycle. Using an in vivo model of HEV infection in swine and a proteomic 
approach the cellular factors modulated during infection were characterized at the liver level. 
 
Activities to study the mechanisms of evasion of the host innate immunity by the different viruses 
focused on modulation of the type-I IFN pathway, sensitivity to the antiviral activity of type III IFN and 
interaction with human gamma-delta T cells. A geno-phenotypic approach was exploited to study the 
capability of different NS1 variants of IAV H1N1pdm09 to counteract IFN activation and function. 
Analysis of the sensitivity of WNV to the antiviral activity of type III IFN and to the combination of type I 
and type III IFNs showed that type III Interferon (IFN-λ) antagonizes the antiviral activity of IFN-α in 
vitro. Activated Vγ9Vδ2 T cells were found to inhibit WNV replication by IFN-γ release with involvement 
of perforin-mediated cytolytic mechanisms. A novel functional member of the NF-κB family, RelAp43, 
was identified as a key target of rabies virus (RABV) and stressed the importance of the M protein as 
a potent viral immune-modulatory factor. Another mechanism involving STAT-1 in the induction of the 
anti-viral innate immune response towards LYS was uncovered and showed that interaction of the 
RABV P-protein with STAT1/2 proteins is critical to lethal rabies disease. In addition, the effect of HEV 
non-structural proteins domains on the IFN I response of the host is being investigated. In terms of 
mechanisms of broad adaptive protection, a high prevalence cross-immunity against H3N2v IAV was 
found in presumably unexposed subjects. Specifically, humoral response in HIV-infected subjects was 
lower than in healthy donors (HD), and a specific age-related pattern was observed, whereas, cellular 
immune response was similar in HD and HIV-infected subjects, and no age related pattern was 
observed. New intervention strategies against JEV, based on innovative recombinant vaccines or 
attenuated strains that result from a combination of de novo synthesis, random codon re-encoding and 
nfectious-subgenomic-amplicons approaches, were developed. 
 
For the purpose of data integration and data-sharing, requirements for the various virus families, and 
the database scheme based on the the EpiFlu 2.0 platform were defined. Mapping methods for animal 
(reservoir and vector species) distributions and behaviours and several models were developed that 
were used in various studies relevant to the dynamics of lyssavirus, flavivirus, influenza virus and also 
the newly emerging MERS-CoV, CHIKV or EBOV to explore not only the emergence and potential risk 
and conditions favoured for endemic maintenance of viruses but also describe strategies to control 
and mitigate the burden of those diseases. For instance, estimating time-varying rabies reproduction 
numbers and the rate of case importation led to conclude that dog rabies in Bangui is at a sub-critical 
level, with importations and stochasticity driving the dynamics. Studies on the spatial spread of the 
2009 H1N1 influenza pandemic stressed the importance of age-specific contacts and travel patterns 
(duration). An inferential transmission model capable of distinguishing the signal of human-to-human 
transmission from the background noise of direct spillover transmission was applied to the outbreaks 
of H7N9 influenza in China in 2013. Various studies were performed to characterise transmission 
parameters of the newly emerging MERS-CoV, understand the transmission dynamics of the outbreak 
in KSA in spring 2014 or estimate the potential for occurrence of confirmed and suspected cases of 
MERS associated with Hajj pilgrims to KSA. A distance-based model applied to local and regional 
spread of CHIKV in the Americas allowed to rank areas according to their risk of invasion and make 
predictions of spatial expansion in real time. Various studies were performed that aimed at 
understanding the dynamics of the outbreak of EBOV in West Africa, characterise transmission in the 
different contexts of interest (community, hospital, funerals) and make an assessment of the impact of 
control measures.  
 
Activities within PREDEMICS were also dedicated to training, through its Isabel Minguez-Tudela 
training program, and to dissemination with exchanges of scientists, development of e-learning 
activities and the organization of training courses and workshops.  
 
Conclusions 
Ecological and environmental studies provided new knowledge on virus availability and opportunities 
for introduction, infection and persistence in relevant habitats and animal species acting as reservoir 
and vectors. These studies will provide insights into environmental disturbances, as well as biological 
and anthropological factors that affect virus dynamics. 
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Through the development and use of new molecular models and inference tools PREDEMICS 
provided analyses of the genetic diversity and evolutionary dynamics of the viruses within the host 
according to species and in relation to the population dynamics of hosts and vectors. It also identified 
viral genetic determinants involved in cross-species transmission as well as he virus-host interactions 
that condition cross-species transmission and adaptation. Furthermore, analyses in vitro and in vivo 
pointed to viral and cellular factors that influence innate immune responses and the impact of host 
immune responses on virus evolution. Innovative ways to induce broad protection against important 
zoonotic viruses were explored as potential means for rapid intervention.   
Incorporation of the acquired results into a data-sharing platform will provide a framework and new 
tools for analysis of pathogen emergence. Through modelling, focusing on the extent to which 
pathogen evolutionary trajectories and transmission dynamics are predictable, the PREDEMICS 
project contributed to the identification of high-risk situations and environments that could augment 
contingency planning. 
 
Overall, through its cross-disciplinary expertise in veterinary and human medicine, PREDEMICS thus 
provides a platform for global analysis of the factors involved, causal mechanisms, potential risk, and 
conditions favoured for emergence, maintenance, epidemic and potentially pandemic expansion of 
diseases in humans due to zoonotic viruses and also to describe strategies to control and mitigate the 
burden of those diseases. 
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Institut	  Pasteur:	  An	  international	  partner	  for	  implementing	  the	  One	  Health	  Initiative	  

Maria	   D.	   Van	   Kerkhove,	   Kathleen	   Victoir,	   Isabelle	   Pitrou,	   Rebecca	   Grant,	   Jason	   Rizzo,	   Marc	   Juoan,	   Arnaud	  
Fontanet	  and	  Christian	  Brechot	  on	  behalf	  of	  the	  Pasteur	  Center	  for	  Global	  Health,	  the	  International	  Direction	  
and	  the	  Ebola	  Task	  Force	  	  

Institut	  Pasteur,	  Paris	  

Why	  the	  One	  Health	  Initiative?	  

Human	  health,	  animal	  health	  and	  the	  state	  of	  ecosystems	  are	  inextricably	  linked	  with	  approximately	  
75%	  of	  emerging	  and	  re-‐emerging	  infectious	  diseases	  that	  have	  affected	  humans	  over	  the	  past	  three	  
decades	  are	  known	  to	  be	  of	  zoonotic	  origin.1	  In	  order	  to	  be	  able	  to	  better	  control	  outbreaks	  of	  such	  
diseases,	  it	  is	  important	  to	  have	  a	  comprehensive	  understanding	  of	  the	  etiology	  of	  the	  disease.	  In	  the	  
context	   of	   infectious	   diseases	   of	   zoonotic	   origin,	   this	   extends	   to	   an	   understanding	   of	   the	   way	   in	  
which	   pathogens	  multiply	   in	   animals	   and	   the	   environments	   in	  which	   pathogens,	   animal	   reservoirs	  
and	  humans	  interact,	  facilitating	  the	  transmission	  of	  disease.	  As	  each	  of	  these	  factors	  are	  contingent	  
and	   interconnected	   in	   an	   infectious	   disease	   outbreak,	   it	   is	   therefore	   fundamental	   that	   outbreak	  
investigations	   consider	   etiological	   mechanisms	   in	   both	   human	   and	   animal	   populations,	   as	   well	   as	  
their	   respective	   environments.	   Indeed,	   the	   recent	   emergence	   and	   re-‐emergence	   of	   severe	   acute	  
respiratory	   disease,	  MERS-‐CoV,	   highly	   pathogenic	   avian	   influenza	  H5N1	   and	  H7N9	   and	   Ebola	   virus	  
disease	   continue	   to	   remind	  us	   that	  multi-‐sectorial	   collaborations	   are	  essential	   in	  order	   to	   improve	  
the	   rapid	   detection	   of	   pathogens	   and	   the	   identification	   of	   animal	   reservoirs/intermediaries,	   to	  
provide	   information	   on	   transmission	   between	   species,	   and	   to	   enhance	   the	   development	   of	  
appropriate	   mitigation	   options.	   This	   multidisciplinary	   approach	   is	   consistent	   with	   the	   One	   Health	  
Initiative	  promoted	  by	  the	  tripartite	  WHO-‐FAO-‐OIE.	  

The	  One	  Health	   Initiative	   seeks	   to	   understand	   environmental	   and	   ecological	   factors	   that	   influence	  
virus-‐human	  interactions.	  Emerging	  and	  re-‐emerging	   infectious	  diseases	  of	  zoonotic	  origin	  highlight	  
the	  pertinence	  of	  the	  One	  Health	  approach:	  

• Wildlife	   species	   are	   able	   to	   act	   as	   reservoirs	   of	   pathogens	   that	   threaten	   the	   health	   of	  
domestic	  animals	  and	  humans.	  Many	  human	  cases	  of	  influenza	  A	  have	  been	  caused	  by	  H5N1	  
and	  H7N9	  subtypes	  and	  have	  occurred	  as	  a	  result	  of	  direct	  or	  indirect	  contact	  with	  poultry	  in	  
backyard	  settings	  and	  at	  live	  markets.	  Similarly,	  the	  recent	  outbreak	  of	  Ebola	  in	  West	  Africa	  is	  
thought	   to	   have	   originated	   from	   human	   exposure	   to	   a	   colony	   of	   insectivorous	   free-‐tailed	  
bats,	   while	   further	   human	   contact	   with	   fruit	   bats	   and	   other	   bush	   meat	   in	   the	   region	   is	  
thought	  to	  have	  contributed	  to	  the	  spread	  of	  the	  disease.2	  

• Viruses	  have	  a	  capacity	  to	  rapidly	  change	  genetic	  material	  either	  through	  mutation	  or	  genetic	  
recombination,	  enabling	  some	  viral	  subtypes	  to	  adapt	  to	  mammals,	  potentially	  increasing	  the	  
efficiency	  of	  transmission	  to	  humans.	  	  

• Environmental	   factors	   also	   change	   over	   time,	   potentially	   influencing	   disease	   transmission.	  	  
The	  outbreak	  of	  H5N1	  in	  birds	  continues	  to	  expand,	  leading	  to	  an	  ever	  increasing	  number	  of	  
contacts	  between	  humans	  and	  infected	  birds	  which	  in	  turn,	  has	  seen	  the	  number	  of	  human	  
cases	  rise.	  Similarly,	  following	  decades	  of	  inactivity,	  human	  plague	  has	  re-‐emerged	  in	  several	  
Mediterranean	   countries	   in	   which	   environmental	   changes	   are	   thought	   to	   have	   played	   a	  
significant	  role	  in	  the	  reactivation	  of	  local	  plague	  foci.3	  	  
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• Human	   development	   and	   urbanization	   have	   increased	   human-‐animal	   and	   human-‐human	  
interactions,	  increasing	  the	  exposure	  to	  infectious	  disease	  viruses.	  H5N1	  viruses	  have	  spread	  
regionally	  and	  over	  long	  distances	  by	  migratory	  waterfowl	  as	  well	  as	  poultry	  production	  and	  
trade	  practices.4	   In	   the	  Middle	  East,	   the	  extent	  of	   interactions	  with	  dromedary	   camels	  has	  
influenced	  the	  transmission	  characteristics	  of	  MERS-‐CoV.	  

The	  One	  Health	   Initiative	  places	   the	  public	  health	  priority	  on	  controlling	   the	   infection	  at	   its	   source	  
and	   taking	   steps	   to	   reduce	   the	   possibility	   of	   animal-‐human	   transmission	   through	   a	   broad,	  
multidisciplinary	  and	  collaborative	  approach.	  	  

What	  is	  being	  done?	  

While	  the	  rhetoric	  in	  relation	  to	  the	  One	  Health	  Initiative	  is	  strong	  at	  the	  global	  level	  with	  numerous	  
international	  conferences	  and	  the	  publication	  of	  documents	  such	  as	  the	  FAO-‐OIE-‐WHO	  Collaboration	  
Tripartite	  Concept	  Note	  on	  One	  Health	   in	  2010,5	   such	  high	   level	   commitment	  does	  not	  necessarily	  
translate	  automatically	  to	  application	  and	  implementation	  at	  national,	  regional	  and	  local	  levels.	  	  

We	  conducted	  a	  literature	  search	  to	  determine	  the	  extent	  to	  which	  animal	  or	  environmental	  aspects	  
of	   zoonosis	   have	   been	   incorporated	   as	   part	   of	   recent	   outbreak	   investigations	   of	   five	   zoonotic	  
infectious	   disease	   outbreaks	   in	   human	   populations:	   Ebola	   virus	   disease,	   severe	   acute	   respiratory	  
disease,	  MERS-‐CoV,	  highly	  pathogenic	  avian	  influenza	  H5N1	  or	  H7N9,	  and	  plague.	  We	  also	  sought	  to	  
determine	   whether	   investigations	   into	   outbreaks	   of	   these	   diseases	   in	   animal	   populations	   have	  
integrated	  human	  and	  environmental	  components	  into	  the	  research	  methodology.	  

We	   found	   that	   original	   studies	   conducted	   within	   three	   months	   from	   the	   time	   of	   notification	   of	  
emergence	   are	   generally	   non-‐integrated,	   with	   many	   investigations	   focusing	   solely	   on	   genetic	  
characterization	  of	  the	  virus,	  human	  or	  animal	  health	  outcomes	  or	  aspects	  of	  the	  environment	  that	  
may	  have	  facilitated	  transmission	  of	  the	  disease.	  Indeed,	  of	  the	  studies	  we	  examined	  for	  relevance,	  
only	   a	   very	   small	   number	   considered	   all	   three	   aspects	   of	   zoonosis	   as	   part	   of	   the	   outbreak	  
investigation	  in	  human	  or	  animal	  populations.	  	  

What	  still	  needs	  to	  be	  done?	  

The	  result	  of	  our	  literature	  search	  shows	  that	  the	  principle	  of	  One	  Health	  is	  largely	  absent	  from	  the	  
publication	   of	   outbreak	   investigation	   studies	   on	   emerging	   and	   re-‐emerging	   infectious	   diseases	   of	  
zoonotic	   origin.	   This	   is	   of	   concern	   as	   it	   would	   suggest	   that	   elements	   of	   animal	   or	   environmental	  
zoonosis	   are	  missing	   or	   are	   being	   neglected	   during	   outbreak	   investigations	   in	   human	   populations.	  
Undoubtedly,	   this	   limits	   the	   ability	   to	   understand	   the	   zoonotic	   pathogen	   and	   the	   mechanisms	   of	  
transmission	   to	   human	  populations,	   and	   thus	   limits	   our	   ability	   to	   develop	  public	   health	  mitigation	  
measures.	  

At	   the	   same	   time,	   it	   must	   be	   recognized	   that	   a	   literature	   search	   is	   not	   a	   definitive	   method	   to	  
determine	  the	  extent	  to	  which	  animal	  or	  environmental	  aspects	  of	  zoonosis	  have	  been	  incorporated	  
as	  part	  of	  recent	  outbreak	  investigations.	  It	  is	  conceivable	  that	  investigations	  are	  being	  conducted	  at	  
the	  local	  and	  regional	   levels	  that	  are	   in	   line	  with	  the	  One	  Health	  Initiative,	  but	  which	  are	  not	  being	  
published.	  In	  this	  respect,	  efforts	  to	  identify	  and	  share	  the	  methodologies	  and	  results	  of	  such	  studies	  
should	  be	   increased	   in	  the	   interest	  of	  enhancing	  knowledge	  of	  the	  etiological	  mechanisms	  of	  these	  
diseases	  and	  how	  they	  can	  best	  be	  controlled.	  
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Nevertheless,	  our	  results	  suggest	  that	  the	  multi-‐sectorial,	  collaborative	  One	  Health	  approach	  has	  not	  
yet	   been	   achieved	   at	   the	   local	   level.	   	   More	   emphasis	   on	   multi-‐sector	   collaboration	   during	  
investigations	  into	  	  emerging	  and	  re-‐emerging	  infectious	  diseases	  of	  zoonotic	  origin	   is	  required	  and	  
the	  development	  of	   joint	  animal-‐human-‐environmental	   investigation	  tools	  would	  help	  facilitate	  this	  
interaction.	  	  

How	  can	  this	  be	  achieved?	  

The	  Institut	  Pasteur,	  a	  not-‐for-‐profit	  organization	  based	  in	  Paris,	  with	  an	  international	  network	  of	  33	  
Institutes	   across	   26	   countries,	   is	   a	   leader	   in	   infectious	   disease	   surveillance	   and	   research	   and	   in	  
training	   scientists	   around	   the	  world.	   It	   is	   also	   a	   key	   proponent	   of	   the	  One	  Health	   Initiative	   and	   is	  
particularly	  well	  placed	  to	  advance	  this	  initiative	  on	  the	  global	  health	  agenda.	  	  

Indeed,	   from	   rabies	   to	   H5N1,	   the	   Institut	   Pasteur	   has	   conducted	   and	   coordinated	   multi-‐sectorial	  
investigations	  of	  human	  cases	  in	  collaboration	  with	  the	  Ministries	  of	  Agriculture	  and	  the	  Ministries	  of	  
Health	  in	  affected	  countries	  (Figure	  1).	  In	  response	  to	  recent	  MERS-‐CoV	  outbreaks,	  members	  of	  the	  
staff	   support	   the	   epidemiologic	   interpretation	   of	   available	   data,	   design	   human-‐animal	   study	  
investigations	  for	  affected	  countries	  and	  provide	  laboratory	  training	  in	  the	  Middle	  East	  and	  Africa.	  In	  
the	   context	   of	   the	   Ebola	   outbreak	   in	   West	   Africa,	   the	   Institut	   Pasteur,	   in	   collaboration	   with	   the	  
Guinean	  Ministry	  of	  Health,	   identified	   the	  virus,	  provided	   field	   laboratory	  support	   in	  Macenta,	  and	  
are	   continuing	   to	   work	   on	   the	   development	   of	   diagnostic	   tests,	   genome	   sequencing	   of	   viral	  
mutations,	  and	  future	  vaccines.	  In	  all	  of	  our	  work,	  the	  Institut	  Pasteur	  works	  with	  our	  international,	  
national	   and	   local	   partners	   to	   translate	   knowledge	   learned	   from	   joint	   investigations	   into	   public	  
health	  policy	  recommendations	  and	  future	  One	  Health	  protocols.	  

Recently,	   the	   Institut	  Pasteur	  established	   the	  Center	   for	  Global	  Health	  Outbreak	   Investigation	  Task	  
Force.	   Institut	   Pasteur	   has	   the	   capability	   and	   responsibility	   to	   support	   emergency	   response	  
management,	   improve	   preparedness,	   and	   enhance	   global	   understanding	   of	   emerging	   and	   re-‐
emerging	   infectious	   diseases.	   The	   purpose	   of	   the	   Task	   Force	   is	   to	   support	   the	   investigation	   of	  
emerging	  and	  re-‐emerging	  pathogens	  to	  better	  understand	  emergence	  and	  transmission	  patterns	  in	  
order	   to	   limit	   further	   spread	   in	   human	   populations.	   Building	   on	   the	   Institut	   Pasteur’s	   experience	  
investigating	   and	   researching	   infectious	   diseases	   for	   more	   than	   100	   years,	   this	   Task	   Force	   is	  
generating	   tools	   to	   be	   used	   for	   investigations	   into	   the	   outbreak	   of	   emerging	   and	   re-‐emerging	  
pathogens,	   which	   can	   be	   rapidly	   adapted	   and	   used	   in	   emergency	   settings.	   	   In	   line	   with	   the	   One	  
Health	  Initiative,	  these	  protocols	  will	  include	  elements	  of	  human,	  animal	  and	  environmental	  zoonosis	  
in	  order	  to	  ensure	  a	  comprehensive	  assessment	  of	  the	  outbreak.	  

Conclusion	  

The	  emergence	  of	  the	  new	  influenza	  viruses	  H5N1	  and	  H7N9,	  the	  re-‐emergence	  of	  Ebola,	  as	  well	  as	  
other	   respiratory	  viruses,	   such	  as	  SARS,	  and	  more	   recently,	  MERS-‐CoV,	  have	  all	  galvanized	  support	  
for	   the	  One	  Health	   Initiative.	   Yet,	   this	   Initiative	  has	  not	   yet	  been	   fully	   adopted	  at	   regional	  or	   local	  
levels.	   The	   Institut	   Pasteur	   and	   other	   similar	   organizations	   play	   a	   critical	   role	   in	   ensuring	   that	   the	  
global	  rhetoric	  on	  the	  pertinence	  of	  the	  One	  Health	  Initiative	  is	  translated	  into	  concrete	  action	  during	  
future	  outbreak	  investigations.	  	  
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Figure	  1:	  Recent	  disease	  outbreaks,	   from	  January	  1	  through	  July	  1,	  2015,	  of	  avian	   influenza	  H5N1	  and	  H7N9,	  
Ebola,	   MERS-‐CoV	   and	   plague	   and	   the	   location	   of	   the	   33	   Institutes	   within	   the	   Institut	   Pasteur	   International	  
Network.	   Areas	   highlighted	   in	   blue	   are	   regions	   where	   Institut	   Pasteur	   has	   worked	   with	   local	   partners	   to	  
conduct	  multi-‐sectorial	  investigations	  into	  one	  of	  the	  five	  infectious	  diseases	  in	  the	  last	  year.	  
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ABSTRACT: Rabies has high impact on human and animal health globally. The coastal border of northern Australia is a 
remote area with a credible risk of rabies incursion and large populations of domestic dogs, mostly in Indigenous 
communities. The relationship between these Indigenous people and their dogs is complex; thus research informing 
response and control plans for rabies is critical to minimize adverse impact in the event of an incursion 

We developed a novel stochastic spatio-temporal model. It is based on individual dogs informed by dog census data and 
incorporates three types of rabies spread (within household, between households and between communities; where the second is 
based on a distance kernel fitted to field collected GPS data on the roaming behaviour of dogs). Three types of control strategy 
are implemented in the model: a) vaccination; b) targeted or random culling; and c) movement restrictions between communities, 
within communities (dog confinement) or both. 

Outcomes suggest that vaccination would significantly reduce the outbreak size (number of dead dogs) while the other strategies 
only show a slightly positive effect when applied at high levels (70% culling and 80% compliance with movement bans). 
Importantly in these Indigenous communities, culling of dogs is unlikely to be successful. Also, movement bans (which culturally 
would be difficult to implement) would have minor impact unless there was high compliance. 

This is, to the best of our knowledge, the first time a rabies model has been applied to compare control strategies for an epidemic 
situation with absence of rabies prior to the simulated incursion. It provides evidence on which to base preparedness plans, and to 
manage recent incursions in a culturally-sensitive manner. 

Keywords: rabies; indigenous communities; northern Australia; disease model; disease control 

 

1. INTRODUCTION 

Rabies is an ancient and feared disease. The first written record appeared in the Mesopotamian Codex of Eshnunna ca. 1930 BC 
(Adamson, 1977). In humans it is almost inevitably fatal, following a severe illness that can include hydrophobia, paranoia, 
hallucinations and terror. 

After 125 years of vaccination, rabies is still a neglected disease: it remains a threat to public health in developing and 
transitioning countries (Wandeler, 2011), an indigenous threat in developed countries through wildlife reservoirs (Bellwood, 
1984; Bourhy et al., 2010; Jackson, 2008), and it also threatens wildlife and ecosystems worldwide (Karesh, 2011). Globally, 
there are an estimated 59,000 human deaths each year (Hampson et al., 2015). Rabies is the 3rd ranked neglected tropical disease 
by life-years lost, and still the number one disease ranked by deaths (Hampson et al., 2011). The global financial burden is about 
$8.6 billion p.a. (Hampson et al., 2015). Dog-associated rabies endemicity is maintained in areas with a high dog density 
(Cleaveland and Dye, 1995; Lembo et al., 2008). 

The rabies burden is increasing in Indonesia. More and more islands have been reporting rabies outbreaks, particularly in eastern 
Indonesia: Ambon, Flores and Bali islands have recently been affected by rabies incursions; rabies currently threatens Lombok 
island. Rabies was reported from Maluku province in 2006−2007 (Scott-Orr, 2011). In 2010, rabies was reported from Larat 
Island in West Maluku Tenggara, about 500km north of the Tiwi Islands and the Australian mainland (east Arnhem). Unless this 
spread is controlled, it is likely that rabies will enter Irian Jaya and then Papua New Guinea, or Timor. Regional spread in eastern 
Indonesia via fishermens’ dogs is suspected (Scott-Orr, 2011). 

There has been one reported outbreak of rabies in Australia (Tasmania, 1867) since European settlement (O’Brien, 1992). Rabies 
would be very difficult, perhaps impossible, to eradicate if introduced into northern Australia due to free-roaming dog 
populations and indigenous fauna (Forman, 1993). Wild dogs pose the greatest potential risk of maintaining dog rabies if it were 
to be introduced (Fleming et al., 2001; Newsome and Catling, 1992). However, domestic dogs would be critical for the spread of 
the disease as observed in Indonesia. Also, the impact on humans dramatically increases in the situation of affected domestic dog 
populations. 
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A large scale rabies epidemic could occur in an area of low human population, probably along the northern coast, and would 
involve wild and feral dogs (Forman, 1993). At the high densities of wild dogs and dingoes found in northern Australia, dog 
rabies would likely persist were it introduced (Newsome and Catling, 1992). Interaction between free-roaming dogs and feral 
dogs and dingoes would be the most likely avenue for dog rabies transmission to humans. 

An emergency plan for rabies is incorporated into the Australian Veterinary Emergency Plan (AUSVETPLAN). The Australian 
default policy is to quickly eradicate rabies through a combination of quarantine, movement controls, destruction of infected 
animals, and vaccination. Part of the response would include vaccination of domesticated carnivores, other selected species and 
targeted animal groups in declared areas. Wild animals would be monitored and if disease establishes, implementing a 
vaccination program would be considered. In the case of wild and unmanaged dog populations, this would require knowledge of 
population demographics and networks. Population control in feral dogs and dingoes would be problematic because of cultural 
and environmental reasons (Fleming et al., 2001; Thomson and Marsack, 1992; Sparkes et al., 2014). 

To inform rabies preparedness and response plans, a research program was commenced in 2012 which integrated field 
observational studies with disease spread simulation. 

 

2. STUDIES IN INDIGENOUS COMMUNITIES TO ESTIMATE DOG CONTACT RATES 

To estimate the rate at which dogs contact each other within and between indigenous communities in northern Australia, and thus 
transmit disease, GPS tracking devices have been used. Detailed methodology has been presented elsewhere (Dürr and Ward, 
2014). Briefly, five communities in the Northern Peninsula Area (NPA) of Cape York, Queensland (Bamaga, Injinoo, New 
Mapoon, Seisia and Umagico), and the community of Galiwin’ku in East Arnhem Shire, Northern Territory, were selected. Based 
on potential rabies incursion pathways, these communities are high-risk. Within these communities, the human population size 
ranges from 203 to 2,124 and the estimated dog population ranges from 51 to 410. The estimated density of dogs ranges from 137 
to 451 per sq. km. 

GPS units were fixed on common nylon dog collars and employed on community dogs on three occasions during 2013 and 2014. 
GPS data was analysed to describe the home range of roaming dogs, and to estimate contact rates. The number of contacts 
between each pair of dogs within the same community was extracted using the definition of contact being within 20 meters 
during the same minute. These contacts (probability of a pair of dogs having contact on a daily basis) were then modelled as a 
distance kernel function, using logistic regression (Dürr and Ward, 2015). Based on this kernel, the probability of dog contact 
between two households approximately 100m apart or less was >50%, falling to <5% for households located >250m apart 
(Figure 1). In addition, observed between-community dog movement events (temporary and permanent) were incorporated into 
the rabies simulation model as Pert distributions. Within households, the mean daily probability of contact was observed to be 
97% (range 94−100%). 

 

 

Fig. 1: The probability of dogs having at least one contact per day depends on the distance between the two households. 
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3. MODELLING THE POTENTIAL SPREAD AND CONTROL OPTIONS OF A RABIES INCURSION 

A novel stochastic spatio-temporal model was developed for simulating rabies epidemics in domestic dog populations in high 
risk regions in northern Australia (Dürr and Ward, 2015). Within this model, three types of rabies spread are incorporated: within 
household, between households and between communities. Three types of control strategy are implemented in the model: 
vaccination; targeted and random culling; and movement restrictions between communities, within communities (dog 
confinement) or both. The levels of vaccination, culling and dog owner compliance on movement restrictions can be defined by 
the model user. 

It was predicted that a rabies incursion might last between 3 and 7 months, depending on the index community. Modelling results 
– based on the duration of an outbreak and the number of dogs killed – suggest that vaccination (70% vaccination coverage) 
would significantly reduce the outbreak size. Culling and movement restrictions – when applied individually – would have only a 
minor impact, even when applied at high levels (70% culling and 80% compliance with movement bans). 

To the best of our knowledge, this is the first time a rabies model has been applied to compare control strategies for an epidemic 
situation with absence of rabies prior to the simulated incursion. It incorporates field observations and provides information for 
evidence-based preparedness plans in rabies-free regions, and also to manage incursions. 

 

4. ADDED VALUE TO THE ONE HEALTH APPROACH 

The modelling tool developed is designed to be used to inform disease response policy. A rabies incursion could have a severe 
impact domestic animal populations, wildlife and humans. Thus, any response needs to take into account these three sectors. A 
model of rabies spread within domestic dog populations in remote Indigenous communities in northern Australia is the first step 
in developing an overall response strategy within a One Health framework. Future planned activities include extending the model 
to human and wildlife populations. The incorporation of human dog bite surveillance is another objective (Cookson et al., 2014). 
The model structure is flexible enough to be applied in other regions with environments similar to remote northern Australia. 

 

5. CONCLUSIONS 

Responding to an incursion of rabies requires a strategy to be developed in advance of such an event. This is problematic in a 
country such as Australia, with virtually no experience with rabies. In such circumstances, disease spread modelling offers an 
approach which can be used as a decision-support tool. The model of rabies spread that has been developed is based on expert 
opinion and knowledge of the epidemiology of this disease, and has been parameterised via field estimation of contact rates 
between dogs in remote indigenous communities. Further field research is required to increase the precision of these estimates, as 
well as to understand more deeply how such contacts vary over time and space, and the risk factors which drive the contact 
network. The issue of the role of wild dogs in a potential rabies incursion also requires consideration. 

Preliminary use of the rabies incursion model has illustrated that vaccination is likely the best response to such an incursion in 
this region of Australia. An important decision – based on an increasing risk of an incursion – is whether pre-emptive vaccination 
of dogs is justified. Further refinement of the model will assist in this decision-making process, together with additional risk 
assessment research that has recently commenced in northern Australia and Papua New Guinea. 
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