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Good afternoon, everyone. It is a pleasure to be here and have the chance to share my perspective on this topic.  



Agenda 

• Introduction 
• Public Health Approach  
• Opportunities - Challenges 
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On this talk I will walk you through some concepts that are important to consider in order to understand the public health approach. I will give some examples of how we work with this approach and based on that how climate could be a factor to be address. Finally I will talk about the opportunities and challenges to incorporate climate in our approach.




Public Health 

Public  Health  is what we, as a society, do 
collectively to  protect, promote and restore the 
people’s health  
                               or 
The science and art of preventing disease, 
prolonging life and promoting health through the 
organized efforts and informed choices of 
society, public and private, communities and 
individuals. 
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it is the combination of sciences, skills and beliefs directed to the maintenance and improvement of health through collective or social actions. In this context, climate researchers should be considered a part of the public health community.


This is a mechanism that public health agencies use to monitor the health of their communities. Its purpose is to provide a factual basis from which agencies can appropriately set priorities, plan programs, and take action to promote and protect the public’s health

Health
State of complete physical, mental and social well being and not merely the absense of disease (WHO)

Health Promotion is the process of enabling individuals and communities to increase control over the determinants of health and therefore improve their health.




Determinants of health 

Source:Stahl, T, Wismar, M, Ollila, E, Lahtinen, E, Leppo, K. (2006). Health in All Policies: Prospects 
and potentials, Ministry of social Affairs and Health, Health Department, Finland. 
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Determinants of health refers to factors found to have the most significant influence – for better or worse – on health. Determinants of health include the social and economic environment and the physical environment, as well as the individual’s particular characteristics and behaviours.

Social and economic conditions – such as poverty, social exclusion, unemployment and poor housing – are strongly correlated with health status. They contribute to inequalities in health, explaining why people living in poverty die sooner and become sick more often than those living in more privileged conditions.

Social determinants of health can be understood as the social conditions in which people live and work. These determinants point to specific features of the social context that affect health and to the pathways by which social conditions translate into health impacts.3 


This figure provides a model of the determinants of health, as conceptualized by Dahlgren and Whitehead (1991).The model distinguishes between five categories of determinants. Some of the determinants are amenable to change while others are not. There are also important interrelationships between the different determinants. Living and working conditions, or social and community influences, may have effects on individual lifestyle factors such as drinking habits, smoking and physical activity.




Prevention is our language 

• Primary prevention aims to prevent the onset of injury 
or illness; examples include immunization, smoking 
cessation efforts, and the use of bicycle helmets.  

• Secondary prevention aims to diagnose disease early 
to control its advance and reduce the resulting health 
burden;  examples include screening for hypertension, 
hyperlipidemia, and breast cancer. 

• Tertiary prevention occurs once disease is diagnosed; it 
aims to reduce morbidity, avoid complications, and 
restore function. 
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Prevention is the principle of public healh. It that sense public helath communities works on 3 types of prevention .
The terminology in Climate is 
Mitigation: efforts to slow, stabilize, or reverse climate change by reducing green- house gas emissions (primary prevention)
Adaptation: efforts to anticipate and prepare for the effects of climate change, and thereby to reduce the associated health burden  (secondary and tertiary prevention



Climate Knowledge for Public Health 

Hippocrates 
Father of Medicine  

Born in 460 B.C. - Died in 
377 B.C.  

Airs, Waters Places".  
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Greek physician who founded a medical school on Cos. This school produced more than 50 books, as well a system of medical methodology and ethics which is still practiced today. Upon being granted their M. D. degrees, new doctors still swear a so-called Hippocratic oath. 

Weather and climate have been known to affect human health since the time of Hippocrates 




Public Health as a final path… 

Source: . Globalization, Climate Change, and Human Health. Anthony J. McMichael Anthony.N Engl J Med 368;14 nejm.org april 4, 
2013 
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The figure is a schematic representation of the three major domains — social,economic, and environmental — within which globalizing processes and changes are occurring. Shown are their main components, the two-way interactions between them, and the central fact that all three domains influence the conditions for and levels of population health. In particular, changes in population size, distribution, mobility, levels and types of economic activity, and global flows of capital and labor all have consequences for the environment,including the recent rapid increase in greenhouse-gas emissions as the primary cause of current climate change. Those great contemporary environmental changes have diverse and far-reaching consequences for humanhealth.


It is also important to realize that some policies designed to mitigate the emission ofgreenhouse gases may benefit almost immediately human health. For instance, the stimulation of active transportation, such as walking or bicycling, reduces emissions but also reduces the risk  for obesity as well as metabolic and cardiovascular diseases. Reductions of consumption of bovine meat, in addition to reduce the emissions of methane by cattle, also benefits human health by decreasing the risk of cardiovascular disease and cancer. The aforementioned information indicates that immediate health benefits may be achieved by measures designed to minimize climate changes.




Public Health 
Approach 

Problem Response 

Surveillance: 
What  
is the  

problem? 

Risk Factor 
Identification: 

What is (are) the  
Cause (s)? 

Intervention 
What 

works? 

Implementation  
and evaluation : 

How do you 
do it? 

What do you learn? 
 

Scientific Evidence Behind 
Population, space and time scales 
Identification of information chains and networks 
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Preventive Focus: Anticipation of actions that reduce the impact of adversity 

Multi-level  Analysis: Attention to multiple levels of influence ranging from the structural and cultural through to the community and the individual�
Systems Orientation: Mapping influences within ecologically-nested systems 

Personnel with appropriate public health training and a good knowledge of the policy-making system and structures, as well as negotiating skills
Solid information base
Interdisciplinary and intersectorial work



Map Institutions / Individuals, identify key ones to solve the problem ( Climate Services could be one of the key player or one of the institutions to contribute to..)
Understand the process (shield it form dependence on the Individual)
Research for Integrating Climate Information with Sectorial 
Decision Support Systems / Discussion Support Systems 
Translate Climate information into knowledge relevant to sectors 




Public Health 
Approach 

Problem Response 

Surveillance: 
Malnutrition 

 

Risk Factor 
Identification: 

Environmental, societal,  
economic factors? 

Intervention 
Evaluation: 

What 
works? 

Implementation : 
How do you 

do it? 
What do you learn? 
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Malnutrition Definition:
Lack of proper nutrition, caused by not having enough to eat, not eating enough of the right things, or being unable to use the food that one does eat.
Malnutrition is the condition that results from eating a diet in which certain nutrients are lacking, in excess (too high in intake), or in the wrong proportions
Malnutrition is the condition that occurs when your body does not get enough nutrients.


Risk Factors:
How to describe and measure each of these 3 risk factor is a challenge.   They are broad constructs, not well-defined by a standard set of indicators.  The measurement of each depends on assumptions about time-scale and which populations are included or excluded. Indicators and data are limited for several very important aspects of environmental and social trends in these areas (e.g. access to adequate food, diet quality, food and health environments in the “nutritional quality” domain; climate change in the “environmental sustainability” domain; equitable distribution of income in the “economic viability” domain), limiting ability of researchers or policymakers to study them .

Modelling techniques typically serve to quantify the association among variables, controlling for a set of potentially confounding factors. Whether they are used in the field of economics, public health, climate, sociology, or other disciplines, modelling is a tool to understand and describe what happens in real life when trends evolve or shocks occur. In this cases there are several techniques , but to mention we can use :
Developing scenarios to guide long-term policy: the International Model for Policy Analysis of Agricultural Commodities and Trade (IMPACT) developed by the International Food Policy Research Institute (IFPRI) explicitly seeks to identify plausible projections for a very large range of variables and both demand and supply for commodities, so as to support policy decision-making related to long-term goals of food security, poverty reduction, and environmental protection [8],[9]. Population-health models develop scenarios for changes in disability-adjusted life years (DALYs) related to changes in dietary practices driven by socio-economic factors (including taxation and climate change-related changes in costs) through direct and indirect pathways [10].
Generating simulations of individual decisions and how they evolve following iterative changes. Measuring price elasticity (changes in demand following a change in price) is a common step towards simulating consumption patterns and how consumption responds to changes in income, expectations, and information [11]. 
Measuring complex constructs that have composite elements and are not readily measurable.  The Human Development Index, launched in 1990, incorporates elements of social and economic development comprising income, education, and life expectancy in a single statistic [12], [13]. The paradigm used to measure concepts such as vulnerability, food security, and productivity, and their impact on policy guidance, must be clearly established and well understood. For policy relevance, the individual components of indexes, rather than the total index score, are most useful to specify actions that would improve outcomes.
In a combination of (1) and (3) above, models are used to assess the relationship between local and national policies and complex outcomes, when randomization and controls are unavailable. This is of interest when estimating the impact of economic policies on income distribution at the population level, and has been used to evaluate the potential effect of Structural Adjustment Policies on nutritional status in poor households [14].
Types of Model: General  equilibrium models, partial equilibrium models, Micro simulation models and Agent Base models.

Data availability and data quality are the major constraints to adequately measure and compare complex concepts, leading researchers to make important decisions on what to include and which proxies to use, and most importantly, how to interpret results. Researchers faced with data sets from disciplines outside of their core expertise may either risk inappropriate use of these data or be adverse to this risk, thus restricting cross-disciplinary research 




Public Health 
Approach 

Problem Response 

 
Malnutrition 

 

Condition that results from eating a diet in 
 which certain  nutrients are lacking, in excess 
 (too high in intake) or in the wrong proportions 

 
Hunger? 

Starvation? 
Undernutrition? 

Obesity? 
 

Lack of proper nutrition, caused by 
not having enough to eat, not 
eating enough of the right things, 
or being unable to use the food 
that one does eat. 

Population 
Time and space 

scale 

- Nutritional 
composition of 
food 

- Food 
biodiversity 

- Dietary patterns 
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Malnutrition Definition:

Lack of proper nutrition, caused by not having enough to eat, not eating enough of the right things, or being unable to use the food that one does eat.
Malnutrition is the condition that results from eating a diet in which certain  nutrients are lacking, in excess (too high in intake), or in the wrong proportions
Malnutrition is the condition that occurs when your body does not get enough nutrients.

Overlapping concepts of hunger, food insecurity, and undernutrition



Public Health 
Approach 

Problem Response 

Societal 
access to adequate food,  
diet quality, diet diversity, 
 disease  

Environmental 
water quality, biodiversity, land use ( food supply) 
pollutants in water streams, ocean water, 
climate variability /change  

Economic 
Income /consumption 
  

Risk Factor 
Identification: 
Environmental, societal  
economic factors? 

 
 

The measurement 
of each depends 
on assumptions 
about time and 
space scale and 

populations 
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Risk Factors:

How to describe and measure each of these 3 risk factor is a challenge.   They are broad constructs, not well-defined by a standard set of indicators.  The measurement of each depends on assumptions about time-scale and which populations are included or excluded. Indicators and data are limited for several very important aspects of environmental and social trends in these areas (e.g. access to adequate food, diet quality, food and health environments in the “nutritional quality” domain; climate change in the “environmental sustainability” domain; equitable distribution of income in the “economic viability” domain), limiting ability of researchers or policymakers to study them .

Environment-related variables:  these variables focus on natural resources, climate variability and change, as well as the constructed environment that comprises infrastructures, markets, roads etc. 
Natural resources measurements capture soil and water quality, biodiversity, tree and vegetation coverage, and pollutants in water streams, ocean water, ground water, soil, and air. 

What makes climate unique is the fact that it is measured systematically at a local and global scale using standardized methodologies, and its fundamental characteristics mean that it is ideally suited as an additional source of information in climate-sensitive disease surveillance and forecasting. 


Indicators of the ecosystem service impacts of production systems need to be developed further, but could include indicators such as “crop per drop” (yield per amount of water used) or carbon sequestration potential [32]. Studies in climate change measure global greenhouse-gas emissions and CO2 concentrations, use of fossil fuels, etc. as potential drivers and global and regional changes in temperature rainfall and sea level as likely outcomes precipitating changes in derived variables such as soil moisture, water availability, and agricultural production 

Modelling techniques typically serve to quantify the association among variables, controlling for a set of potentially confounding factors. Whether they are used in the field of economics, public health, climate, sociology, or other disciplines, modelling is a tool to understand and describe what happens in real life when trends evolve or shocks occur. In this cases there are several techniques , but to mention we can use :

Developing scenarios to guide long-term policy: the International Model for Policy Analysis of Agricultural Commodities and Trade (IMPACT) developed by the International Food Policy Research Institute (IFPRI) explicitly seeks to identify plausible projections for a very large range of variables and both demand and supply for commodities, so as to support policy decision-making related to long-term goals of food security, poverty reduction, and environmental protection [8],[9]. Population-health models develop scenarios for changes in disability-adjusted life years (DALYs) related to changes in dietary practices driven by socio-economic factors (including taxation and climate change-related changes in costs) through direct and indirect pathways [10].

Generating simulations of individual decisions and how they evolve following iterative changes. Measuring price elasticity (changes in demand following a change in price) is a common step towards simulating consumption patterns and how consumption responds to changes in income, expectations, and information [11]. 

Measuring complex constructs that have composite elements and are not readily measurable.  The Human Development Index, launched in 1990, incorporates elements of social and economic development comprising income, education, and life expectancy in a single statistic [12], [13]. The paradigm used to measure concepts such as vulnerability, food security, and productivity, and their impact on policy guidance, must be clearly established and well understood. For policy relevance, the individual components of indexes, rather than the total index score, are most useful to specify actions that would improve outcomes.

In a combination of (1) and (3) above, models are used to assess the relationship between local and national policies and complex outcomes, when randomization and controls are unavailable. This is of interest when estimating the impact of economic policies on income distribution at the population level, and has been used to evaluate the potential effect of Structural Adjustment Policies on nutritional status in poor households [14].

Types of Model: General  equilibrium models, partial equilibrium models, Micro simulation models and Agent Base models.

Data availability and data quality are the major constraints to adequately measure and compare complex concepts, leading researchers to make important decisions on what to include and which proxies to use, and most importantly, how to interpret results. Researchers faced with data sets from disciplines outside of their core expertise may either risk inappropriate use of these data or be adverse to this risk, thus restricting cross-disciplinary research 




Pathways between  societal, economic 
setting and nutrition  



Research Questions to be addressed… 

• Does climate variability/change influence the type of 
food production (more or less diversified)? 

• Does climate variability and change influence 
malnutrition trends?  

• How can we combine multiple traits in crops so that 
they are nutrient dense and tolerant to drought/ 
flooding?  

• How can we ensure that climate variability and change 
adaptation agricultural policies include better nutrition 
as well as increased production as the desirable 
outcome? 
 



Research Questions to  be addressed.. 

• What is the connection between food supply 
indicators diet quality? 

• What is the connection between agricultural 
or food policies and dietary patterns?. 

• How to evaluate policies that affect the 
supply, availability, access, affordability, 
convenience, and desirability of diverse, 
nutritious foods? 



Public Health 
Approach 

Problem Response 

Surveillance: 
Malaria –VBD 

Respiratory Diseases 
Cardio-vascular diseases 

 

Risk Factor 
Identification: 

Environmental, societal,  
economic factors? 

Intervention 
Evaluation: 

What 
works? 

Implementation : 
How do you 

do it? 
What do you learn? 

 



 

 
 
 

 
  

 

 
 

 
 
 

 

New 
Infected 
host 

Susceptible 
Hosts (Sus) 

Infectious  
Host (Inf) 
gametocytes  

Infected  
Vector 

Immune 
Hosts 
(Imm) 

th1 

Susceptible 
vector 

Eggs 

Larvae 

Infectious  
vector 
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th4 

tv2 

tv3  

tv1 

New 
Infectious  
Host (Inf) tv0 

sporozoites 
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Climatic(Weather) patterns 

     T     
H  

 

P 

Malaria Transmission Mechanism (MTM) 
 

Public  Health  Intervention 

th2 

See for instance: Ruiz, D., Poveda, G., Velez, I.D., Quiñones, M.L., Rua, G.L., Velazquez, L.E., Zuluaga, J.S.  Modelling  
entomological-climatic interactions of Plasmodium Falciparum malaria transmission in two Colombian endemic-regions: 
contributions to a National Malaria Early Warning System. Malaria Journal, 2006, 5:66.  
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The timing of the vector and host cycles are diferent so the interventions will depend on how well the enthomoligical and epidemiological surveillance  work.
The advances to define what interventions work or not work  will depend on finding the right  links between the climatic and non climatic factors that are part of the dynamic of the disease transmission




1. Understanding how the spatio-
temporal scales of human mediated 
processes link with disease dynamics   
 

2. Understanding how human alteration 
of the environment mediates climate-
disease relationships 
 

3. Linking climate change with how 
disease hosts utilize resources in 
human environments 
 

Human ecology 

Intervening in disease 
systems 

Understanding social, 
economic and 
environmental drivers 
of disease 

Research Paradigms on VBD - climate 



Where climate information could be used ? 

I. improve understanding of the pathways 
II. estimate populations at risk (risk mapping) 
III. estimate seasonality of public health events and 

timing of interventions  
IV. monitor and predict year-to-year variations 

(including early warning systems) 
V. monitor and predict longer term trends (climate 

change impacts and vulnerability assessments) 
VI. improve assessment of the impact of interventions 

(by removing climate as a confounder) 
 



What are the practical implications of such an 
approach ? 

 
• Preventive Focus: Anticipation of actions that reduce 

the impact of adversity  
 
• Multi-level  Analysis: Attention to multiple levels of 

influence ranging from the structural and cultural 
through to the community and the individual  (health 
determinants) 

 
• Systems Orientation: Mapping influences within 

ecologically-nested systems  
 
 



What are the practical implications of 
such an approach ? 

 

• Participative Analysis : Use of participative 
analysis to map systems in a particular 
context 

• Leverage  Points: Attention to key influences 
on developmental outcomes  

• Planned Synergies : Interventions anticipate 
linkages to reinforce impact  

 
 



Challenges 
 
• Increase the public health community’s capacity 

to understand the role of climate information to  
protect, promote and restore the people’s health  
(More applied research , more multidisciplinary 
work, more steady working groups). 

• Improve  in all sectors the capacity to develop  
transparent ,reliable,  information systems 
suitable to support the decision process.  Better 
surveillance information systems in health are 
critical (key factors:  time, scale dimensions, GIS ) 



Challenges 

Improve the capacity of Met-Services to support  
climate related research in other sectors:  
health,  agriculture, water management, energy, 
etc.,  based on the idea that climate/weather 
information and research  is important but what 
really matters is the need to match the supply of 
climate services with the demand of them 
(What? Why?? Scope?) 
 

 



Thank you! 
 

gilma.mantilla@fsfb.org.co 
mantilla@iri.columbia.edu 
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