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This Update issue was first 
conceived by iHdp’s health advisory 
group at the iHdp Open Meeting in 
2009. Since then, questions about the 
links between global change, health 
and the environment have become 
more critical to human well-being. For 
example, extreme events in differ-
ent parts of the world (e.g. H1n1a), 
made the global community aware of 
how rapidly emergent diseases can be 
widely transmitted virtually anywhere. 
While the natural science and medi-
cal communities have had a head start 
in drawing together the connections 
between health and the environment, 
it has become increasingly apparent 
that the iHdp community has a key 
role to play in addressing health as a 
cross-cutting issue. 

As a starting point, we invited 
a group of renowned scientists to 
contribute their thoughts and work on 
three themes: Firstly concerning areas 
of research where iHdp’s community 
could contribute at the conceptual 
level; secondly, on examples of re-
search already taking place in various 
regions; and thirdly, to suggest emerg-
ing topics which need to be addressed. 
This issue opens with a paper by Pim 
Martens and his colleagues, who in-
troduce a novel conceptual framework 
for globalisation and health, further 
identifying various policy areas (e.g. 

the Millennium Development Goals) 
where research needs to be done.  
Loraine Elliott reminds us that our 
research needs to be situated within a 
framework of ethics and governance. 
She makes a strong link to the re-
search agenda of iHdp’s Earth System 
Governance Project. An issue that is 
vexing governments everywhere is to 
find new and better ways of detecting 
disease outbreaks as early as possible. 
On this front, Alexandra Ziemann et 
al. describe a European initiative to 
develop tools for syndromic disease 
surveillance. Ursula Oswald Spring’s 
contribution is directed at public poli-
cies to enhance health security in the 
context of global change and social 
science research.

The next group of papers give 
substance to the ideas and issues 
raised through research carried out 
in various regional settings. Manuel 
Caesario and his colleagues describe 
various projects in Amazonia where 
they have been working for a number 
of years on vector-borne diseases that 
are spreading as a result of deforesta-
tion, land use change, and the lack 
of cross-border cooperation, which 
further exacerbate the impacts on 
human health. The major health 
challenges caused by internal human 
migration are addressed by Jennifer 
Holdaway and her colleagues, with a 

focus on the rapid social and economic 
changes taking place in China. Dhaka, 
Bangladesh, is the setting for the paper 
by Oliver Gruebner et al., as megaci-
ties have long been of interest to the 
iHdp community (cf. Urbanization and 
Global Environmental Change Project 
- uGEc). This contribution focuses our 
attention on their health implications. 
Nowhere are the impacts of climate 
change being felt as immediately as in 
the Pacific Small Islands States, where 
Sarah Lovell studies health governance 
and reports on some of her findings. 

The last three papers take us 
in new directions, calling for broader 
ways of thinking across regions, the 
crucial role that health literacy plays, 
and calling for social scientists to take 
up a more prominent role in global 
change and health. Osman Sankoh 
and Yazoume Ye discuss the potential 
of a demographic surveillance system 
for two of the regions of the world 
where Malaria is endemic and having 
the greatest impacts on human health. 
Kristine Sorenson’s focus on health 
literacy focuses on sustainability and 
equity. From his years of experience 
in senior positions in Ministries of 
Health in South Asia and the World 
Health Organization, Abdul-Sattar 
Yoosuf completes this collection with 
an argument that the iHdp community 
needs to have a greater say in global 
change and human health.

iHdp, along with the other global 
change programmes (iGbp, divErsitas, 
Wcrp), have endorsed the Earth System 
Science Partnership Joint Project on 
Global Environmental Change and 
Human Health (GEcHH) to spearhead 
research on global change and human 
health. We hope this issue of Update 
stimulates the iHdp community to 
embrace the challenges identified by its 
contributors, as well as others not men-
tioned, and to play an expanded role in 
the GEcHH Project.

Thomas Krafft, Gabriela Litre,  

Mark W. Rosenberg, and Lucilla Spini  

Editorial
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Introduction

Achieving health for all has 
become a common international goal. 
In our attempts to realise this goal, 
we have to recognise that our (fu-
ture) health increasingly depends on 
the processes of globalisation. In the 
past, promoting good health had been 
identified as one of the key elements 
for achieving a sustainable form of 
globalisation (lEE 2003). The link be-
tween global mobility and the spread 
of infectious diseases is perhaps the 
best-known health effect of globalisa-
tion. However, it is only one of the 
many possible health implications of 
the globalisation process. Because the 
pathways from globalisation to health 
are various and mediated by a multi-
tude of factors, a clear conceptualisa-
tion of the context is required.

Conceptual framework for  
globalisation and health

As the world around us is be-
coming progressively interconnected 
and complex, human health is in-
creasingly perceived as the integrated 
outcome of its diverse determinants. 
A recent analysis of existing health 
models concluded that the nature of 
these determinants and their level of 
causality can be combined into a basic 
framework that conceptualises the 
complex multi-causality of popula-

tion health (HuynEn Et al. 2005a; 
HuynEn Et al. 2005b).

In order to differentiate be-
tween determinants of a different 
nature, we will make the customary 
distinction between institutional, 
socio-cultural, economic, and environ-
mental determinants. These determi-
nants operate at different hierarchical 
levels of causality. The chain of events 
leading to a specific health outcome 
includes both proximal and distal 
causes—proximal factors act directly 
to cause disease or health gains, while 
distal determinants are set further 
back in the causal chain and act via 
intermediate causes (WHo 2002). In 
addition, contextual determinants 
also play an important role. These 
can be seen as the macro-level condi-
tions shaping the distal and proximate 
health determinants; they form the 
context within which the distal and 
proximate factors operate and develop. 
Figure 1 shows the wide-ranging over-
view of the health determinants that 
can fit within this framework.

In the past, globalisation has 
often been seen predominantly as an 
economic process characterised by 
increased deregulated trade, electronic 
communication and capital mobil-
ity. However, it is now increasingly 
perceived as a more comprehensive 
phenomenon shaped by a multitude 
of factors and events, that is reshap-
ing our society rapidly. Based on the 
work by scHoltE (2000), HEld Et 

al. (2000), and rEnnEn & martEns 
(2003), we define globalisation as ‘a 
process characterised  by a growing 
intensity, extensity and velocity of 
institutional, economic, socio-cultural 
and ecological interactions, resulting 
in trans-border processes and effects 
(HuynEn Et al. 2005b). For the focus 
of the conceptual framework, the fol-
lowing important features of globalisa-
tion are identified:

Global governance structures•	 : 
globalisation influences the 
interdependence among nations 
as well as the nation state’s 
sovereignty leading to (a need 
for) new global governance 
structures.
Global markets•	 : globalisation 
is characterised by worldwide 
changes in economic infra-
structures and the emergence 
of global markets and a global 
trading system.
Global mobility•	 : global mobility 
is characterised by a major in-
crease in the extensity, intensity 
and velocity of movement and 
by a wide variety in ‘types’ of 
mobility.
Cross-cultural interaction•	 : glo-
balising cultural flows result in 
interactions among global and 
local cultural elements. 
Global environmental changes•	 : 
global drivers of ecosystem 
change include global climate 
change, loss of biodiversity, 

Globalisation and human health
complexity, links and research 
gaps
P. Martens, M. Huynen, S. Akin, H. Hilderink, C.L. Soskolne
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FIGURE 1: Conceptual framework for glo-

balisation and population health 

Huynen et al., 2005b
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global ozone depletion and the 
global decline in natural areas.
Based on Figure 1, it can be 

concluded that these features all oper-
ate at the contextual level of health de-
termination, influencing distal health 
determinants. In turn, the changes 
in distal factors have the potential to 
affect the proximate determinants and, 
subsequently, health.

Globalisation and health:  
concepts and approaches

As illustrated above, causal-
ity in human health is multi-factorial, 
and many population health problems 
are invariably embedded within a 
global context. mcmicHaEl (1999) and 
scHrEcKEr Et al. (2008) for example, 
argue that a global approach toward 
population health and epidemiology 
should not ignore the importance of 
individual level proximate risk factors, 
but should indicate the importance 
of studying these proximate causes in 
their broader context (colWEll 2004).

As our attention moves to 
multiple levels of the causal matrix 
of health determinants, there is an 
increasing interest in multilevel- 
and systems-approaches (pEarcE & 

mErlEtti 2006; pEarcE 2004; mcmi-
cHaEl Et al. 1999; martEns 1997; 
colWEll 2004; WilcoX & colWEll 
2005). Populations are not simply 
a collection of individuals, but are 
shaped by, and shape, the systemic 
context within which they operate. 
Risk factors for disease do not oper-
ate in isolation, but occur in a par-
ticular population context; in fact, in 
multiple nested contexts. Upstream 
forces play an important role in global 
health research (srEEnivasan & 
bEnatar 2006). The more upstream or 
larger context factors may have greater 
impacts, but their effects are non-
linear and less predictable (pHilippE 
& mansi 1998). Various terms have 
been used to describe broader ap-
proaches to population health, such 
as eco-epidemiology (sussEr 2004; 
martEns 1998; sosKolnE 2008; ladd 
& sosKolnE 2008), the ecological per-
spective on health (mclarEn & HaWE 
2005), the social-ecological systems 
perspective on health (mcmicHaEl 
1999), and a bio-complexity approach 
to health (WilcoX & colWEll 2005).

The majority of literature 
addressing population health as an 
interacting system of many different 
factors concerns research into com-
municable diseases. Disease transmis-

sion depends on contextual factors 
such as environmental change and 
cultural practices affecting landscapes, 
communities and population densi-
ties. These factors, in turn, interact 
with the host-pathogen biology via 
evolutionary ecological processes to 
contribute to the re-emergence of 
communicable diseases. parKEs Et 
al. (2005), among others, urge new 
systems-based approaches to address 
communicable diseases. They argue 
that the worldwide re-emergence of 
infectious diseases (e.g. sars, Nipah 
virus, Lyme disease, Hiv/aids, ma-
laria) demonstrates that the rate and 
scale of global change in agriculture, 
trade demographics, species transloca-
tions and invasions, microbial adapta-
tion, and other complex factors have 
outstripped our ability to understand 
and respond to emerging infectious 
diseases, and exposes the serious 
limitations of approaches that fail to 
engage with the wider context from 
which infectious diseases emerge. For 
example, the risk of highland malaria 
moving to higher altitudes depends on 
the interplay between regional climate 
change, land-use change, population 
movement, agricultural practices (e.g. 
pesticide use, irrigation systems), pub-
lic health programmes (e.g. monitor-
ing and treatment) and socioeconomic 
status (lindsay & martEns 1998). 
The dynamic interaction of these 
various factors is but one of the many 
examples of the broader population 
context in which infectious diseases 
develop and evolve.

Applications of a systems-based 
epidemiological approach to non-com-
municable diseases are rarer. However, 
such an approach is necessary be-
cause social and economic conditions 
at the population level can explain 
substantive differences in exposure to 
individual-level risk factors. Individual 
“lifestyle attributes”, for example a 
high-fat/low-fibre diet, can be under-
stood only in the historical, cultural 
and socio-economic context in which 
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they occur (pEarcE & mErlEtti 
2006). albrEcHt Et al. (1998) apply a 
complexity approach to coronary heart 
disease in the Australian Coalfields, 
resulting in an improved understand-
ing of the dynamic interplay among 
industrial history, health-disease risk 
factors, gender promotion, and com-
munity responses to both the health 
problem and the health promotion 
campaigns.

In our effort to assess the health 
impacts of global (environmental) 
change, we have to be aware of the 
limitations of the traditional reduc-
tionist approach; population health 
and global change cannot be disassem-
bled to their constituent elements and 
then reassembled in order to develop 
an understanding of the system as a 
whole. The individual scientific disci-
plines can offer only partial analyses 
and solutions. In order to fully address 
complex, interconnected, system-
based health topics, transdisciplinary 
approaches are required to facilitate 
newer modes of science that transcend 
individual disciplinary boundaries. 
Although complexity theory has had 
relatively little influence in the fields 
of population health and epidemiol-
ogy, the above shows that the past few 
years have witnessed a growing rec-
ognition of the multi-dimensional and 
multi-level causation of population 
health and the importance of a holistic 
systems-based approach. Epidemiolo-
gists are among the latest to grapple 
with the implications for their disci-
pline, and with the global population 
health implications of a complex global 
village. Hence, emergent concepts and 
methods, as revealed through inte-

grated assessment approaches, are the 
hallmark of eco-epidemiology. This 
approach is consistent with the more 
general complexity thrust in science.

Integrated Assessment provides 
an integrated systems-based research 
approach for combining knowledge to 
enhance our understanding of cross-
linkages and pathways under complex-
ity. It provides a structured process 
for dealing with complex issues, using 
knowledge from various scientific dis-
ciplines and/or stakeholders, such that 
integrated insights are made available 
to decision-makers. Integrated Assess-
ment models provide structured repre-
sentations of complex systems, more 
consistent with a real-world under-
standing of the dynamics in a causal 
pathway. Integrated Scenario Analysis 
permits understanding of where cur-
rent and anticipated trends will lead; 
only when we see likely futures can we 
act to prevent harm by steering away 
from them. Participatory Methods pro-
vide a mechanism for broadening our 
understanding of complex issues. An 
extended peer community provides a 
superior form of quality control under 
complexity. Only by exploring futures 
with explicit assumptions can we then 
identify those structures amenable 
to interventions that would increase 
the probability of arriving at more 
favourable futures. Moreover, to avoid 
further fragmentation of knowledge 
relevant to social/ecological sustain-
ability, these tools need application 
within a larger analytical structure that 
includes, for example, modelling and 
scenario methods, which are better 
suited than multivariate regression 
for dealing with complex relation-

ships (GrEEnland & brumbacK 2002; 
martEns 2006).

The international agenda 
urgently needs to reflect 
the reality that the glo-
balisation process is an 
increasingly important 
(contextual) health deter-
minant. We need to step 
away from business-as-
usual attitudes, sector-
based solutions and short-
term remedies.

These research methods and 
tools should be tested further because 
they could be effective for the im-
proved exploration and modelling of 
human health under global change. 
Their application in problem-oriented 
transdisciplinary research encour-
ages the adaptation and adoption of 
formerly discipline-specific methods 
into other disciplines, and the develop-
ment of new conceptual frames. Their 
continued employment and evaluation 
are encouraged.
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Global health: a priority for the 
international agenda

Global health research ad-
dresses the ways in which globalisation 
is impacting both health determinants 
and outcomes (lEE, 2003). This is a 
rather new, but very exciting research 
field. The discussed framework pro-
vides valuable insights in how to or-
ganise the various factors involved in 
global health. It clearly demonstrates 
that an integrated approach is needed, 
drawing upon the knowledge from 
relevant fields such as epidemiology, 
sociology, political sciences, (health) 
education, environmental sciences, 
law and economics. This will require 
integrated initiatives organised around 
the health challenges posed by glo-
balisation rather than around specific 
research disciplines or policy sectors.

Although further research is 
required, the international agenda 
urgently needs to reflect the reality 
that the globalisation process is an 
increasingly important (contextual) 
health determinant. We need to step 
away from business-as-usual attitudes, 
sector-based solutions and short-term 
remedies. Globalisation enables per-
petuation of the disconnect between 
individuals/communities and the local 
ecosystems of which they are an inte-
gral part. Looking at current interna-
tional policy efforts and commitments, 
improving health worldwide is an 
important part of the United Nations 
Millennium Declaration (UN 2000) 
and the associated Millennium Devel-
opment Goals (mdGs) to be reached by 
2015. Four of these mdGs are directly 
targeting health issues. The last mdG, 

“a global partnership for development” 
addresses the processes of globali-
sation and is supposed to provide 
guidance for the achievement of the 
other mdGs. However, the recent mdG 
Report 2007 (un 2007) states that 
there has been clear progress towards 
implementing the MDGs, but over-
all success is still far from assured. It 
is argued that rapid and large-scale 
progress is still feasible, but this will 
depend mostly on whether developed 
countries keep their aid commitments 
to developing countries (sosKolnE Et 
al. 2007).

In the Millennium Declaration 
(un 2000), governments agreed that 
globalisation should become a posi-
tive force for all. Instead, the trends 
are towards ever-widening disparities, 
nationally and internationally. Howev-
er, there is also a need to consider the 
diverse negative health effects of the 
globalisation process. Hence, antici-
pating both the risks and opportunities 
provided by the globalisation process 
should be a vital part of the interna-
tional effort to achieve the mdGs.

Other examples of global 
initiatives that need to account for 
the health effects of globalisation are 
Health for All (a global strategy for 
health development advocated by the 
WHo) and Agenda 21 (the United Na-
tions programme of action on sustain-
able development). The recent ‘Global 
Health and Foreign Policy Initiative’ 
explicitly addresses the health impacts 
of globalisation. Under this initiative, 
Brazil, France, Indonesia, Norway, 
Senegal, South Africa, and Thailand is-
sued the Oslo Ministerial Declaration 
in March 2007. In this statement they 

acknowledge that health as a foreign 
policy issue needs a stronger strate-
gic focus on the international agenda 
(anon 2007).

Another approach that can 
be used to stress the importance of 
‘globalisation and health’ might be 
through the international human 
rights framework (HuynEn & mar-
tEns 2007). Under international 
human rights law, states have the legal 
obligation to respect, protect and fulfil 
human rights for all citizens. They 
have to ensure that their own poli-
cies do not impact negatively on the 
enjoyment of human rights in other 
countries, and that the activities of the 
international organisations of which 
they are a member are human rights-
compliant (smallEr 2005).

Our conceptual framework 
illustrates that achieving global health 
concerns not only the right to health, 
but also requires the fulfilment of 
other important human rights upon 
which human health and well-being 
depend. Several important human 
rights issues mediate the pathways 
from globalisation to health, such as 
the right to health care, food, water, 
and a healthy environment. In addi-
tion, the international community 
must stress the human rights obliga-
tions and responsibilities of both state 
and non-state actors (e.g. the Wto and 
transnational corporations). Hence, 
the current debate about the pros and 
cons of globalisation must recognise 
that the forces of globalisation should 
be subject to moral and ethical consid-
erations and should respect interna-
tional legal standards and principles. 
A rights-based approach integrates the 

EDC
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international human rights norms and 
principles into the plans, policies and 
processes of globalisation. As such, 
we can use human rights to provide a 
framework for discussion and inter-
national cooperation concerning the 
right to ‘a healthy globalisation’ for 
everyone.

To conclude, the call for a 
global approach to health becomes 
increasingly stronger. What this ex-
actly means, however, remains unclear. 
Especially in the phase of issue or 
problem framing, the development 
of a conceptual model improves the 
integrated understanding of all key 
components and processes involved. 
As such, our framework (Figure 1) 
can provide a useful contribution to 
ongoing discussions on the health 
effects of globalisation, and can help 
to stimulate scientists, governments 
and other stakeholders to take a more 
integrated approach towards global 
health in order to find ways to ensure 
good global health governance and 
good health for the (future) world 
population. As sosKolnE Et al. 
(2007) state, we “must embrace greater 
complexity” because “the traditionally 
used, reductionist, linear approaches 
are inferior for understanding the 
interactive webs that are critical for 
sustainable development and for the 
health and well-being of future genera-
tions”. With an escalating number of 
ecosystem changes taking effect across 
the planet, attention to developing and 
evaluating epidemiological methods 
that will generate data to inform policy 
that might help to change the present 
course is critical. Indeed, sosKolnE 
(2003) has drawn attention to the even 
greater need for precaution under 
global change. And, primordial pre-
vention (bEaGlEHolE Et al. 2002) is 
the level at which precaution must be 
exercised.
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Introduction

The impact of environmental 
change on human health is increas-
ingly well documented. As the Science 
Plan for the Earth System Science 
Partnership Joint Project on Global 
Environmental Change and Human 
Health (Essp GEcHH) observes, “it is 
widely understood that human societ-
ies and the well-being and health of 
their populations depend on the flow 
of materials, services and cultural 
enrichment from the natural world” 
(GEcHH 2007, p. 1). We know also 
that these are not occasional or minor 
problems. The United Nations Envi-
ronment Programme (unEp) suggests 
that “poor environmental quality is 
directly responsible for some 25 per 
cent of all preventable ill health world-
wide” (2002, p.306). The World Health 
Organization (WHo) reports that every 
year “about 1.2 million people die from 
causes attributable to urban air pollu-
tion, 2.2 million from diarrhoea largely 
resulting from lack of access to clean 
water supply and sanitation, and from 
poor hygiene, 3.5 million from malnu-
trition, and approximately 60,000 in 
natural disasters” (2009, p. 2). 

From a human dimensions and 
global governance perspective, this 
gives us cause to ponder a number of 
questions. What defines ‘global’ in this 
exploration of global environmental 
change and human health? What glob-

al patterns of risk and vulnerability 
characterise the human health impacts 
of environmental change? What cur-
rent governance arrangements – rules, 
norms and institutions – address these 
concerns at a global level and, where 
gaps exist (as they almost certainly do), 
what can we say about the best way 
forward? 

The human health dimensions 
of global environmental change

The negative impact of envi-
ronmental change on human health 
– illness, disease, injury and a general 
loss of well-being – occurs through 
a number of overlapping and gener-
ally complex pathways. Some of these 
involve direct environmental hazards, 
such as air and water pollution, and 
the waste by-products of industrial 
and agricultural production. Oth-
ers involve the loss of environmental 
services, such as clean water, biodiver-
sity and arable land or the impact of 
environmental change on the genetics 
of pathogens and patterns of disease 
exposure. Other pathways are associ-
ated with structural changes, such as 
urbanization and the industrialisation 
of agriculture. Still others arise from 
the impact of natural disasters, such as 
drought, flooding and extreme weather 
events. 

It is commonplace to note that 
we know a lot about the health burden 
associated with environmental change 
at the broad scale, but much less at 
the fine-scale of discrete and often 
differentiated local impacts. Taken to-
gether, however, the impact on human 
health – on people’s lives, in effect 
– is substantial: injury, an increase in 
cancers and infectious diseases, birth 
defects and neurological illnesses, eye 
cataracts, respiratory illness, hun-
ger and malnutrition, suppression of 
immune systems, reduced ability to 
fight off other illness and disease (ma 
2005). Much of the recent public at-
tention to environmental change and 
health has focused on (even come to 
be dominated by) climate change. The 
Intergovernmental Panel on Climate 
Change (ipcc) confirms, with fairly 
high degrees of confidence, that cli-
mate change is implicated in a grow-
ing burden of disease and premature 
deaths. Those adverse impacts, which 
far outweigh likely positive impacts on 
human health, include an increase in 
cardiovascular and respiratory disease; 
a growing disease risk resulting from 
floods, droughts and contaminated 
water; hunger and malnutrition associ-
ated with reductions in agricultural 
yield; and a likely increase in other 
infectious diseases, particularly those 
that are transmitted by water and 
insects. 

Environmental change and health 
human dimensions, 
ethics and global governance
L. Elliott
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Defining the ‘global’

The global reach of the adverse 
health impacts of problems such as 
climate change and ozone depletion 
is clear. These are global commons 
issues, with health burdens that are 
dislocated from their causes. Other 
environmental problems which impact 
adversely on human health, such as 
the dumping of hazardous and toxic 
wastes, or the short- and long-range 
dispersal of other forms of pollutants 
are also fairly easily understood as 
challenges for the global agenda. They 
generate transboundary externalities, 
including health impacts that are so 
widespread, even if uneven in impact, 
as to be matters of shared concern that 
governments cannot address alone. 

As a matter of scale, the ‘global’ 
in environmental change and human 
health is not confined to problems as-
sociated only with the global commons 
or with the displacement or dispersal 
of pollutants and wastes across bor-
ders. Many examples of environmental 
change that seem to have only local 
causes and consequences are tied up 
in the practices of a globalised political 
economy. Economic globalisation – 
the freeing up of trade, capital, labour 
and technology – has changed pat-
terns of production, consumption and 

investment and, as a consequence, the 
patterns of supply, use and disposal of 
resources and environmental ser-
vices. This has enabled major centres 
of economic and productive power 
to draw on the ecological capital of 
other (usually developing) countries 
or poorer communities. In such a 
complex world, even local economic 
decisions can be the result of demands 
and choices made by consumers or by 
corporate actors elsewhere. The diver-
sion of land from subsistence farm-
ing to intensified agriculture or the 
diversion of water from agriculture to 
industry, with the possible loss of food 
security and biodiversity and increase 
in malnutrition and pollution related 
illnesses for example, can be read as a 
function of the global spread of cor-
porate agribusiness and manufactur-
ing investment, or western consumer 
demand for anything from flowers to 
soybeans, or industrial demand for 
processed raw materials to service 
global manufacturing. 

The human health impacts of 
environmental change are also global 
in scale because of their links to the 
development agenda. The pursuit 
of development through economic 
growth, especially in the absence of 
effective or effectively implemented 
environmental management stan-

dards, can constitute a source of 
threats to human health. A growing 
health burden and weak health sec-
tor undermines development efforts 
and poverty alleviation. Developed 
countries are not immune to the kinds 
of adverse health impacts described 
above. But it is developing countries 
for whom these constitute the most 
serious challenges for economic and 
social policy. The ipcc is clear that 
the adverse health impacts of climate 
change will be greatest for those coun-
tries and peoples who have contribut-
ed least to global greenhouse gas emis-
sions and concentrations (flows and 
stocks) – low income countries and, 
within those countries, the urban poor, 
the elderly, children, traditional societ-
ies, subsistence farmers, and coastal 
populations (parry Et al. 2007, p. 
393). Poorer countries are less able 
to manage the output and disposal of 
hazardous and toxic wastes and pollut-
ants, including those that are ‘dumped’, 
often illegally, from elsewhere in the 
world. As a result, local communi-
ties face greater waste and pollutant-
related health risks than those in 
developed countries. At the same time, 
health infrastructure in lower-income 
countries is often under-funded, and 
access to what health services do exist 
is frequently restricted for those who 
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already live in poverty and are most 
vulnerable to environmentally-gener-
ated illness and disease. 

Thinking ethically

These inequities in vulnerabil-
ity, impact, resilience and ability to re-
spond help to define the global dimen-
sions of environmental change and 
human health in ethical terms.1 They 
call for equity, fairness and dignity to 
be understood as a global condition in 
which those who are already the most 
disadvantaged, especially through 
conditions not of their own making, 
are not further disadvantaged. As a 
result, ‘we have obligations to help the 
poor overcome the effects of inequali-
ties’ – in this case the unequal impact 
of environmental change on human 
health – ‘even if we have had no part 
in creating them’ (linKlatEr 1999, 
p.476). In ethical terms, this is often 
argued to constitute a global obligation 
on the part of the rich (countries and 
people) that derives from an ability to 
pay – the Good Samaritan argument. 
That ability is measured not only in 
terms of financial resources, but also 
in terms of the technological resources 
and expertise in both environmental 
management and healthcare possessed 
by developed countries. 

There is a further and often 
contentious step in this ethical ap-
paratus of defining the ‘global’. Dobson 
argues that these are ‘relationships of 
actual harm’ (2003, p.31; EmpHasis 
addEd). Not all harm is intentional 
and deliberate. It can arise through 
unintended consequences and neg-
ligence or ‘the failure to take reason-
able precautions to prevent the risk of 
harm to others’ (2002, p.330; EmpHa-
sis addEd). It is difficult to argue that 
the suffering of illness, disease and 
injury arising from environmental 
change not of one’s own making is not 

1 This corresponds to the ‘allocation and 

access’ theme in IHDP’s Earth System Governance 

research project.

a form of harm. And, to return to the 
unequal pattern of risk and vulner-
ability described above, it is difficult to 
refute the argument that at least some 
of this harm, even if unintended, arises 
through negligence and failure on the 
part of the rich to address the causes 
of environmental change that have 
both transnational and global health 
impacts. 

Global governance responses: 
practices, principles and rules

As environmental, develop-
ment and ethical challenges, these are 
matters of global concern that both 
require and demand global coopera-
tive responses. Global governance can 
be defined as ‘efforts to bring more 
orderly and reliable responses to social 
and political issues that go beyond the 
capacities of states to address indi-
vidually’ (GordEnKEr & WEiss 1996, 
p.17). It involves not just institutions in 
the organisational sense, but also the 
principles and practices that inform 
rule-systems and international agree-
ments and the ways that governments, 
intergovernmental organisations and 
other actors cooperate on those or-
derly and reliable responses. 2

The link between environmen-
tal change and human health is not en-
tirely new to the international agenda 
and even a brief canvass of existing 
multilateral agreements and coopera-
tive arrangements yields a wide-rang-
ing set of rule-systems and governance 
arrangements. The 1947/1994 Gen-
eral Agreement on Tariffs and Trade 
(Gatt) lists public health concerns as 
one of the few environment-related 
justifications for restrictions on 
international trade. Regional agree-
ments such as the 1979 Convention 
on Long-Range Transboundary Air 
Pollution have been motivated in part 

2  The new IHDP Earth System Governance 

project identifies these as the key questions of architec-

ture and agency.

at least by worries about the deleteri-
ous effects of pollutants on human 
health. These kinds of concerns are 
now scattered throughout key mul-
tilateral environmental agreements. 
Not surprisingly, some deal specifically 
with pollution and waste. Both the 
1985 Vienna Convention and the 1987 
Montreal Protocol on ozone depletion 
include as key concerns the adverse 
impact on human health of ‘modi-
fication of the ozone layer’ and the 
concomitant need to protect human 
health. In the 1989 Basel Convention 
on the Transboundary Movement of 
Hazardous Waste, Parties indicate that 
they are both ‘aware of ’ and ‘mind-
ful of ’ the risk of damage to human 
health caused by hazardous and other 
wastes. The 1998 Rotterdam Conven-
tion on Prior Informed Consent also 
pays attention to the ‘harmful impacts 
on human health… from certain 
hazardous chemicals and pesticides in 
international trade’. Health concerns 
resulting from exposure to persistent 
organic pollutants (pops), ‘especially 
in developing countries’, underpin the 
2001 Stockholm pops Convention. 

These expressions of concern 
are not confined to pollution agree-
ments. The long preamble to the 1992 
un Convention on Biological Diversity 
(cbd) notes that the ‘conservation and 
sustainable use of biological diversity 
is of critical importance for meeting 
the food, health and other needs of 
the growing world population’. Public 
health is central to the 2000 Carta-
gena Protocol on Biosafety adopted 
under the cbd. Biosafety is specifically 
understood to encapsulate ‘the need to 
protect human health and the envi-
ronment … from the possible adverse 
effects of the products of modern bio-
technology’ (CBD 2000, p.1). Article 1 
of the 1992 United Nations Framework 
Convention on Climate Change (un-
Fccc) recognises that the adverse ef-
fects of climate change – those which 
the Convention is intended to avoid or 
minimise – includes those that could 
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have ‘significant deleterious effects’ 
on human health and welfare. The 
preamble of the 1994 un Convention 
to Combat Desertification is ‘mindful’ 
that desertification and drought are 
linked to ‘important social problems’ 
including ‘poor health and nutrition 
and lack of food security’. 

Global governance in-
volves more than declara-
tory statements in treaty 
preambles and in plans 
of action. International 
agreements and arrange-
ments and dialogues also 
establish the principles 
that should guide govern-
ments in addressing en-
vironmental change and 
human health. 

This relationship between envi-
ronmental degradation, human health 
and development has also featured in 
key action plans adopted and endorsed 
by the international community. Chap-
ter 6 of Agenda 21, the programme for 
action for sustainable development ad-
opted at uncEd in 1992, was devoted 
to protecting and promoting health 
care in the context of sustainable de-
velopment. It recommended a range of 
programmes to ‘achieve health for all 
by the year 2000’ (un 1992: para 6.4) 
costed, for the period 1993 to 2003, 
at approximately $us51 billion. The 
abject failure of that objective is evi-
dent in the Millennium Development 
Goals (mdGs) in which health features 
prominently. This includes halving, by 
2015, the proportion of people suffer-
ing from hunger and the proportion 

of the population without sustainable 
access to safe drinking water and basic 
sanitation. Health issues – including 
‘clean water, sanitation … food securi-
ty, chronic hunger, malnutrition … and 
endemic, communicable and chronic 
diseases’ – were one of five priority 
sectors in the so-called WEHab agenda 
at the 2002 Johannesburg World 
Summit on Sustainable Development 
(un 2002, paras 18 and 19).1 We can 
add to Agenda 21, the mdGs, and the 
Johannesburg Plan of Further Imple-
mentation, multilateral efforts such as 
the Conferences on Health and Bio-
diversity (coHab), the Environment 
and Health Ministerial Conferences 
convened by the European Environ-
ment and Health Committee, and the 
European Union’s Environment and 
Health Strategy and Action Plan on 
Environment and Health. 

Global governance involves 
more than declaratory statements 
in treaty preambles and in plans of 
action. International agreements and 
arrangements and dialogues also 
establish the principles that should 
guide governments in addressing envi-
ronmental change and human health. 
Some of this has involved efforts to 
link human health to human rights. 
The 1972 Stockholm Declaration de-
clares that people have the ‘fundamen-
tal right to … adequate conditions of 
life in an environment of quality that 
permits a life of dignity and well-being’. 
Principle 1 of the 1992 Rio Declaration 
states that human beings are ‘entitled 
to a healthy and productive life in har-
mony with nature’ although it is not 
clear from the Declaration whether en-
titlements differ from rights. The 1994 
Draft Principles on Human Rights and 
the Environment establish that ‘all per-
sons have the right to a secure, healthy 
and ecologically sound environment’ 
and elaborated more specific rights to 
‘freedom from pollution, environmen-
tal degradation and activities that … 

1 The other WEHAB sectors were water, 

energy, agriculture and biodiversity.

threaten life, health… [and] well-being’ 
(un Ecosoc 1994, p. 75). However 
the Draft Principles have never been 
adopted by the un General Assembly 
and claims about a human right to a 
clean environment have an uncertain 
status in international law.

Several other principles embed-
ded in mEas and other agreements 
and arrangements address the human 
health impacts of global environ-
mental change. The most prominent 
are the precautionary principle, the 
principles of solidarity and equity, and 
the principle of shared responsibility, 
the latter entrenched in the Rotterdam 
Convention. The precautionary prin-
ciple (which many governments still 
prefer to call an ‘approach’) requires 
that the lack of full scientific certainty, 
in this case about the impact on hu-
man health of pollutants or degrada-
tion of environmental services, should 
not be used as an excuse to defer 
action. The principles of equity and 
solidarity appear in various guises in 
regional agreements such as the 1994 
Helsinki Declaration on Action for 
Environment and Health in Europe 
and the 1999 European Protocol on 
Water and Health but also in many of 
the global mas described above which 
pay particular attention to the needs 
of developing countries. Underpinning 
all of this is a declaratory commit-
ment to ‘determined’ action, to ‘speedy 
action’ and, from the preamble to the 
Basel Convention, to the principle that 
‘States are responsible for the fulfil-
ment of their international obligations 
concerning the protection of human 
health’.

The specifics of those obliga-
tions are established in the guidelines, 
procedures and rules adopted in the 
international agreements described 
above. Governments are required to 
reduce to a minimum the generation 
of pollutants and wastes that affect 
human health. They are supposed 
to minimise the adverse effects of envi-
ronmental change on human health 
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through adopting various control 
mechanisms and regulatory actions. 
They are expected to establish imple-
mentation plans of various kinds, take 
human health impacts into account in 
developing social and environmental 
policies (or, at least, ‘carefully consider’ 
those impacts), to harmonise their 
efforts in doing so (where appropriate) 
and ensure that they consult stake-
holders, including vulnerable groups, 
in the processes of developing policy. 

Governance gaps: where to 
now?

Governments are not fulfilling 
their obligations. As well as raising 
questions of accountability (another 
theme in the iHdp Earth System 
Governance project), this identifies 
a ‘pressing need for international 
initiatives to fill the gaps between the 
environmental sector and the health 
and development communities’ (co-
Hab 2005, p. 4). Existing mas focus 
on preventing pollutants, waste and 
other environmental impacts that can 
have deleterious impacts on human 
health but say little on how to manage 
those adverse impacts when they do 
occur. Global strategies for preven-
tion need to be supplemented with 
adaptive interventions to deal with 
the adverse impacts of global envi-
ronmental change. There is growing 
recognition that this requires effective 
surveillance and early-warning – and 
better methodologies – for monitoring 
health vulnerability, risks and impacts. 
It requires effective partnerships be-
tween health and environment sectors, 
international support (including finan-
cial and technical support) for public 
health systems especially in developing 
countries, equitable access to those 
systems for people most at risk, and 
inclusive and site-specific strategies for 
building social resilience in the most 
vulnerable and disadvantaged groups 
and communities. 

Governments are not  
fulfilling their obligations.

As an area of policy and re-
search, global environmental change 
and human health is characterised by 
significant knowledge gaps. As the 
Essp GEcHH Science Plan observes, 
‘there is still much to be learnt about 
the basic relationships between 
environmental changes and human 
health risks’ (GEcHH 2007, p.14). The 
discussion above shows that we have a 
broad understanding of the contours 
of global governance arrangements for 
GEcHH. But we require much more 
systematic research on exactly what 
international initiatives are being 
undertaken, the extent of financial and 
technical support, how international 
efforts integrate prevention and adap-
tation at multiple scales, and how they 
address the ethics of inequities in risk, 
vulnerability and resilience, taking 
people and their communities (not just 
countries) into account. Private, and 
public-private, governance arrange-
ments involving nongovernmental 
organisations, civil society groups, 
and the corporate sector, are increas-
ingly prominent in both environment 
and health sectors but we know little 
about how these function to address 
the human health impacts of global 
environmental change. Building these 
global governance questions into cur-
rent research will help to broaden and 
deepen Essp and iHdp research com-
mitment to understanding the human 
dimensions of global environmental 
change and human health. 
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Can syndromic surveillance be a 
valuable tool for enhancing the 
responsiveness of public health 
to global change?

The verdict on the usefulness 
of syndromic surveillance is pending. 
Opinions range between stressing 
its potentials for a low-cost warning 
of (unknown) public health threats, 
such as newly emerging infectious or 
environmental diseases earlier than by 
traditional surveillance systems and 
its limitations due to a lower specific-
ity and a higher number of false alerts 
compared to disease-specific surveil-
lance. While being an established sup-
plement to traditional disease surveil-
lance methods in the USA and the UK 
for some years, continental Europe, 
the European Union, and many other 
countries around the world continue 
to discuss whether there is an added 
value of this approach.

During the 2nd European 
Public Health Conference held in 
November 2009 in Lodz, Poland a ses-
sion posed the question: “Syndromic 
surveillance in Europe – Needed or 
Needless?” The answers gathered by 
a half-standardised survey mirrored 
somehow the inconclusiveness, with 
at least 15% of public health research 
and practice representatives attend-

ing the session answering “not sure”. 
The respondents also provided clear 
insights into the reasons why syndro-
mic surveillance is not applied at their 
services or in their studies. It is not 
so much the perceived or actual high 
number of false alerts but rather a lack 
of experience with or knowledge about 
syndromic surveillance and the miss-
ing link to the part of the health sector 
that could provide syndromic data (cf. 
figure 1). 

What is the discussion around 
syndromic surveillance?

While being a well-established 
concept for routine surveillance 
in some developing countries, the 
concept of syndromic surveillance at-
tracted new interest in the developed 
world after the 2001 terrorist attacks. 
Since then, the approach has been ap-
plied and researched mainly in Anglo-
American countries for the purpose of 
early detection of bioterrorist events. 
In Europe, facing new health threats 
from heat waves and emerging infec-
tious diseases, syndromic surveillance 
systems are now gaining new interest.

Syndromic surveillance does 
not replace but supports existing 
public health surveillance struc-

tures. Pre-diagnostic, routinely and 
electronically collected data, often 
gathered for a different purpose can 
be automatically analysed. Examples 
of the types of data that can be used 
are over-the-counter drug sales, calls 
to health advice hotlines, emergency 
department chief complaints, work or 
school absenteeism information, or 
internet search behaviour. Syndromic 
surveillance systems can detect respi-
ratory and gastrointestinal diseases, 
influenza-like-illness and environmen-
tal threats such as heat-related illness. 
Success seems to be highly dependent 
on the syndrome that was chosen as 
proxy for the health threat and on the 
respective data source. Over the years, 
different temporal and spatial statisti-
cal algorithms have been developed to 
improve the timeliness of early detec-
tion of public health events. 

Parallel to the improved 
performance, the discussions about 
the general usefulness of syndromic 
surveillance continue: “if syndromic 
surveillance is the answer – what is the 
question?” (rEinGold 2003). 

Two general limitations are 
often mentioned in the literature on 

Syndromic surveillance 
enhancing public health responsiveness to global 
change - a European perspective
A. Ziemann, T. Krafft, N. Rosenkötter, L.G.C. Riesgo, G. Vergeiner, M. Fischer, F. Lippert, A. Krämer, P. Pinheiro, H. Brand, M. Rosenberg, 

J. Overton on behalf of the SIDARTHa project consortium
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syndromic surveillance: a high number 
of false alerts and a low rate of speci-
ficity or undefined representativeness 
of the population under surveillance. 
On the other hand, there are several 
potentials that may outweigh these 
limitations and provide a rationale 
for the use of syndromic surveillance: 
timeliness, sensitivity, flexibility, sim-
plicity, and cost-effectiveness. What is 
the evidence?

Strength no. 1: timeliness

Early or earlier detection of a 
health threat compared to traditional 
surveillance is supposed to be the 
main asset of syndromic surveillance 
(figure 2). burKom Et al. (2004) 
for example estimated for different 
syndromic surveillance data sources 
an average of approximately one week 
earlier detection of respiratory and 
gastrointestinal illness in the usa (time 
between onset and identification). 
Despite the many studies describing 
or evaluating syndromic surveillance 
systems, the indicator of timeliness in 
terms of the point in time an event is 
identified by syndromic surveillance 
systems compared to traditional sur-
veillance systems, is often not quanti-
fied. One underlying problem is the 
difficulty to assess the time from the 
onset of a health-related event until 
the availability of information to the 
public health agency that is in charge 
of controlling that event. Another 
problem is that syndromic surveillance 
data is available in near real-time (e.g. 
at least daily), while reference surveil-
lance data often have a time lag of a 
couple of days or even weeks. This 
makes detailed comparisons more 
difficult and most assessments report 
“a similar onset” (ritZWollEr Et al. 
2005; GrEEnKo Et al. 2003; borK Et 
al. 2006). Delays in reporting/trans-
ferring data for analysis to a public 
health institution are easier to capture. 
Mainly, this is due to manual data 
collection which also results in lower 

data quality and validity (carrico & 
Goss 2005; das Et al. 2003; JEF-
FErson Et al. 2008; travErs Et al. 
2006). Furthermore, the acceptance 
of surveillance systems among those 
collecting the data (e.g. clinical staff) 
is low. Therefore, in order to fulfil 
the task of “buying time”, syndromic 
surveillance systems have to function 
automatically.

Strength no. 2: flexibility

Flexibility is another major as-
set of syndromic surveillance systems 
as compared to traditional surveillance 
systems. Syndromic surveillance can 
easily be adjusted to various com-
municable or non-communicable 
health threats. Originally motivated by 
threats of bioterrorism, many applica-
tions were developed for syndromic 
surveillance. Seasonal influenza moni-
toring based on emergency depart-
ment data is already called a “common 
extension” of syndromic surveillance 
(buEHlEr Et al. 2009, p. 174). valEn-
ciano Et al. (2004) describe the use 
of syndromic surveillance for zero-
surveillance of rare diseases in Serbia. 
Health care professionals collaborating 
in syndromic surveillance systems (as 
data provider) make use of syndromic 
surveillance results for their health 
service’s resource planning (buEHlEr 
Et al. 2009). Syndromic surveillance 
systems are successfully applied as an 
ad hoc analysis tool after disasters, 
as they are rapidly deployable, can be 
maintained in difficult circumstances, 

and results can be achieved quickly 
without complex or intensive analy-
sis methods. Sometimes, this kind of 
surveillance system is the only one 
available (e.g. as described by valEn-
ciano Et al. (2003) in the context of 
post-war Iraq). Many studies address 
the utility of syndromic surveillance 
during special events and mass gather-
ings (e.g. mEyEr Et al. (2008) on the 
2005 G8 summit in Scotland). 

Strength no. 3: cost-effectiveness

In general, costs are rated low 
for syndromic surveillance systems 
(KirKWood Et al. 2007; HEFFErnan 
Et al. 2004; smitH Et al. 2006). 
The costs vary also between manual 
(higher costs) and automatic systems 
(lower costs), as the costs for technical 
equipment are much lower compared 
to staff costs. Cost-effectiveness is also 
one reason why syndromic surveil-
lance is applied in resource limited 
settings, such as developing countries, 
as the only form of disease surveillance 
(e.g. in rural areas (la rucHE Et al. 
2000) or in the context of disasters and 
wars. 

Counteracting the cost-effec-
tiveness of a syndromic surveillance 
system are high staff costs for respond-
ing to alerts. This is mainly due to the 
tendency of syndromic surveillance 
to produce a higher number of false 
alerts, as the specificity and validity are 
lower compared to laboratory-based 
surveillance. As a consequence, there 
is a risk of losing the advantage of 

FIGURE 1A: Syndromic surveillance in 

Europe: Needed or Needless? 

© 2009 SIDARTHa project. Source: Half-standardised 

survey among 20 participants of the session “Syndromic 

Surveillance in Europe: Needed or Needless?” at the 

2nd European Public Health Conference in Lodz/Poland 

(27 November 2009; respondants are working in public 

health practice and research; survey accomplished by 

SIDARTHa consortium.
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timeliness due to scarce public health 
resources for investigation (e.g. bal-
tEr Et al. 2005). Therefore, any syn-
dromic surveillance system should be 
adjusted to the local/regional circum-
stances to find its best performance 
level between validity and sensitivity 
for a certain syndrome, a certain time 
span and a certain area/population 
size. As lEWis Et al. (2002, p. 185) 
warn: “any [syndromic surveillance] 
system is a tool and not the answer in 
or of itself”.

How can syndromic surveil-
lance be useful in response to 
global changes?

Syndromic surveillance has 
been tested and assessed for various 
health threats that may occur suddenly 
or seasonally. The experiences also 
show its usefulness in the context of 
health threats related to global change, 
especially for extreme weather events 
and emerging infectious diseases.

Post-disaster situational awareness 

Europe has faced an increasing 
number of extreme weather events, 
such as severe winter storms, floods, 
and heat waves over the last few years 
(commission oF tHE EuropEan 
communitiEs 2009). As projected 
by the Intergovernmental Panel on 
Climate Change, the highest climate 
change-induced health risks in Europe 
are going to originate from an increas-
ing frequency and severity of extreme 

weather events (conFalionEri Et al. 
2007). After Hurricane Katrina in the 
usa in 2005, local and national public 
health authorities initiated syndromic 
surveillance of the people in evacua-
tion centres one week after Katrina’s 
landfall. The system was evaluated as a 
timely reporting tool for potential out-
breaks and for monitoring the devel-
opment of existing chronic conditions. 
It was recommended to incorporate 
syndromic surveillance into response 
plans for future disasters (mirHaJi Et 
al. 2006; murray Et al. 2009). Simi-
larly, syndromic surveillance systems 
were successfully set up as situational 
awareness tools in the aftermath of 
the terrorist attacks in London in 2005 
(smitH Et al. 2006) and New York 
in 2001 (Syndromic surveillance for 
bioterrorism following the attacks on 
the World Trade Center – New York 
City, 2001/2002) in order to assure that 
no public health event (e.g. infectious 
disease outbreak, further bioterrorist 
event) followed the original events. 
They were also used for general 
monitoring of the health impacts after 
the events. A recent example from 
Europe, though not related to global 
change, is the ad hoc surveillance in 
the aftermath of the Icelandic volcanic 
ash plume covering Europe in April 
2010. Here, two different syndromic 
surveillance systems rapidly provided 
evidence that no health impact was 
identifiable in the uK (Elliot Et al. 
2010) and in three regions in conti-
nental Europe (rosEnKoEttEr Et al. 
2010).

Early warning during heat-waves

The threat of heat-waves has 
attracted the attention of the public 
health sector in Europe following the 
aftermath of the 2003 extreme tem-
peratures. Societal changes have in-
creased the proportion of populations 
vulnerable to extreme heat, such as the 
elderly or the socially deprived. Syn-
dromic surveillance is viewed as one 
aspect of enhancing the public health 
response to heat waves. lEonardi Et 
al. (2006) reported on a syndromic 
surveillance approach using the infor-
mation coming from the nHs Direct 
telephone helpline on heat/sunstroke, 
especially for confirming any effect to 
public health. The nHs Direct system 
had an alert one day after the tempera-
ture increased in the 2006 heat wave 
(smitH Et al. 2006). mastranGElo 
Et al. (2007) analysed hospitalisation 
rates in Italy during a heat-wave. The 
syndromic system in France provided 
earlier information compared to the 
traditional system based on mortality 
data and the overall number of emer-
gency department visits (JossEran Et 
al. 2009). There is a clear indication 
that emergency data based syndromic 
surveillance systems detect heat-
related illness in elderly populations 
(cErutti Et al. 2006; mastranGElo 
Et al. 2007). JossEran Et al. (2007) 
and Kovats, HaJat & WilKinson 
(2004) also highlight the need to use 
specific diagnoses/chief complaints 
for syndromic analyses. JossEran 
Et al. (2007) identified significantly 
increasing numbers of elderly pa-
tients, especially with hyponatremia, 
dehydration, and hyperthermia and 
children with hyperthermia. Kovats, 
HaJat & WilKinson (2004) found a 
higher number of respiratory diseases 
for the elderly and a higher number 
of renal and respiratory diseases for 
children. In the technical summary 
of the findings from the EuroHEat 
project, mEnnE & mattHiEs (2009) 
recommend the expansion of existing 

FIGURE 1B: Why don’t you use syndromic 
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syndromic surveillance systems in Eu-
rope to heat-related syndromes where 
possible.

Detection of emerging infectious dis-
eases

Against the background of 
newly emerging international public 
health threats the World HEaltH 
orGaniZation (WHo) revised their 
International Health Regulations in 
2005 which entered into force in 2007. 
It provides further legal impetus for 
all WHo member states to develop 
and implement early outbreak detec-
tion systems for known, as well as 
unknown, causative agents (WHo 
2005). During the sars outbreak in 
2003, the syndromic surveillance 
system implemented in New York City 
was used to assure that the city was 
not affected (stEinEr-sicHEl Et al. 
2004). The recent a/H1n1 influenza 
pandemic provides another case in 
point. valdivia Et al. (2010) com-
pared Google Flu Trends with sentinel 
physician networks in 13 European 
countries and found a fair correlation 
with the number, highest for countries 
where the internet is frequently used 
for searches related to health. Different 
traditional and syndromic surveillance 
systems were used to assess the impact 
of the a/H1n1 influenza pandemic in 
New South Wales, Australia by the 
nEW soutH WalEs public HEaltH 
nEtWorK (2009). While mortality 
surveillance did not support influenza 
surveillance because no rise in mortal-

ity was identified, health services, par-
ticularly emergency departments and 
intensive care units, were substantially 
affected by the epidemic, thus being 
able to provide valuable information 
based on morbidity. Additionally, by 
not using defined case definitions, 
but syndromes or just an increase in 
numbers, syndromic surveillance has 
the potential to detect unknown or 
undefined health threats and diseases 
(buEHlEr Et al. 2004). When talking 
about emerging infectious diseases, 
the emerging and developing coun-
tries of the world play a crucial role. 
Syndromic surveillance, being a long 
known concept in many developing 
countries, might also support the early 
detection of later global epidemics. 

What should a European ap-
proach to syndromic surveil-
lance look like?

The International Health Regu-
lations 2005 revision (WHo 2005), the 
Parma Declaration on Environment 
and Health (WHo rEGional oFFicE 
For EuropE 2010), and the European 
Commission White Paper on Adapta-
tion to Climate Change (commission 
oF tHE EuropEan communitiEs 
2009) all call for improved monitoring 
and surveillance in Europe. Further, 
the European Centre for Disease Pre-
vention and Control (Ecdc) is focusing 
on preventive adaptation measures 
towards climate change impacts re-
lated to communicable diseases. Their 

recently established “Expert Group on 
Climate Change” identified “lack of 
awareness, lack of funding, and lack of 
data” as the main current problems to 
address or estimate the health impacts 
of climate change (Ecdc 2009, p. 5).

Europe is mainly characterised 
by traditional surveillance, which also 
holds true for early warning systems 
providing room for improvement 
through a Europe-wide syndromic 
surveillance initiative. At the European 
level, the surveillance landscape is 
characterised by Dedicated Surveil-
lance Networks (dsn) (Ecdc 2005-
2010a) of member states informing 
each other and the European Com-
mission and Ecdc about confirmed 
disease outbreaks or other public 
health threats in their countries. These 
networks will, in the near future, be 
incorporated in a standardised way 
into The European Surveillance System 
tEssy (Ecdc 2005-2010b) operated by 
Ecdc, which will form the main entry 
point for European public health sur-
veillance in the future. The European 
Commission established surveillance, 
early warning/alerting and reporting 
systems for public crises – directly (Di-
rectorate General for Health and Con-
sumers) and indirectly (other Director-
ates General, e.g., EcuriE monitoring 
radioactivity) related to health. Major 
examples are the Early Warning and 
Response System (EWrs) and Rapid 
Alert Systems (ras); interactive virtual 
message exchange boards for mem-
ber states and the European agencies 
on confirmed disease outbreaks and 
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health threats, including biological, 
chemical and radio-nuclear threats. 
mEdisys (Medical Intelligence System) 
is the only system that automatically 
and continuously scans postings on 
websites from serious sources dedicat-
ed to health to identify potential public 
health threats (EuropEan communi-
tiEs 2007) (Figure 3). 

There are also a variety of initia-
tives in Europe, active in syndromic 
surveillance (Box 1). Most are either 
locally/regionally confined and it is 
difficult to assess if the systems are 
running on a regular and continuous 
basis. In France and the uK, there are 
systems established at the national 
level. Two European initiatives (Euro-
momo, EuroHEat) only marginally 
touch syndromic surveillance having 
different foci. A new project of the Eu 
Public Health Programme is seeking 
a review of all syndromic surveil-
lance activities in Europe to define a 
harmonized approach for the future 
(Triple s-aGE, Grant Agreement No. 
20091112).

European syndromic surveillance sys-
tem SIDARTHa

Until now, the only “true” 
European approach (i.e. same system 

approach applied in several member 
countries) towards syndromic surveil-
lance has been the European Com-
mission co-funded project sidartHa 
(European Emergency Data-based 
System for Information on, Detec-
tion and Analysis of Risks and Threats 
to Health; Grant Agreement No. 
2007208). The initiative of emergency 
medical care professionals aims at 
implementing and evaluating a real-
time syndromic surveillance system at 
the local and regional level. The pilot 
syndromic surveillance system has 
been set up in four European regions: 
State of Tyrol/Austria, Capital Region/
Denmark, County of Goeppingen/
Germany, and Autonomous Region 
of Cantabria/Spain. sidartHa analy-
ses pre-hospital emergency medical 
dispatch, emergency physician service, 
and in-hospital emergency department 
data by multiple temporal and spatial-
temporal detection algorithms. The 
investigated syndromes are Influenza-
like-illness, respiratory diseases, 
gastro-intestinal diseases, heat-related 
illness, intoxications and unknown 
health threats (via aberrations in the 
overall volume of emergency cases). 

A recent case study on the a/
H1n1 pandemic in 2009 evaluated the 
performance of the sidartHa pilot 

syndromic surveillance system regard-
ing timeliness, specificity, and sensitiv-
ity. The analysis of the performance 
of sidartHa was done in comparison 
to sentinel data from the respective 
regional public health authorities. 
Temporal detection algorithms such 
as c1, c2, c3 (cf. FricKEr, HEGlEr & 
dunFEE 2008) were applied on the 
daily number of Influenza-like illness 
cases in emergency departments in 
Leuven/Belgium and Cantabria/Spain. 
The epidemic curve significantly cor-
related with the respective reference 
data of traditional sentinel surveillance 
systems. Aberrations from expected 
values were identified earlier or at least 
at the same time as they were recog-
nized by the public health authorities. 

Specific European syndromic surveil-
lance characteristics

A syndromic surveillance sys-
tem in Europe must support the very 
well established national and European 
structures of surveillance and early 
warning. It must also take into account 
the diversity of health systems, data 
providers and risk groups for specific 
syndromes (e.g. the elderly population 
during heat waves). Such a flexible but 
still Europe-wide applicable approach 
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can only be achieved when focussed 
on and adjusted to the local and re-
gional level. This also can enormously 
reduce the common problem of data 
security (data analyses at the local/
regional level). The system and its 
case/syndrome definitions have to 
be flexible and open enough to allow 
different institutions to participate and 
adjust a syndromic surveillance system 
to their circumstances. The link to 
the responsible national or European 
health authorities needs to follow the 
established reporting ways via the lo-
cal/regional health authorities. 

Syndromic surveillance im-
proves the ability of the European 
states to meet the requirements of 
the International Health Regulations 
2005. Low costs in implementing and 
maintaining the system and high flex-
ibility undisputedly argue for the use 
of a syndromic surveillance approach. 
These potentials will foster acceptabil-
ity across Europe. Improved generic 
preparedness and crisis management 
of public health and health care 
institutions during health crises can 
further be achieved when implement-
ing syndromic surveillance systems 
based on collaboration between par-
ties involved. 

In the future, syndromic sur-
veillance can be used not only during 
acute events but also for long-term 
health monitoring of the main causes 
of morbidity and mortality across 
Europe (i.e. infectious, cardiovascular, 
cerebrovascular, chronic pulmonary 
diseases, and injuries).
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This essay1 links analyses on en-
vironmental deterioration and health 
efforts in a wider socio-economic and 
cultural context. It reviews effects 
of the neoliberal economic model 

1 I am grateful to Dr. Hans Günter Brauch 

for the critical revision of this manuscript and English 

language correction.

(based on wasteful fossil energy, social 
inequality, consumerism, fashion, and 
growth concentrated in small elites) 
on the environment and on human 
well-being. If ‘business as usual strate-
gies’ prevail (osWald & braucH 2011) 
the planet and world society may 
face, during this century, the societal 
impacts of ‘dangerous climate change’ 

(scHEllnHubEr Et al. 2006). While 
this model has benefited a minor-
ity of the global population, it has 
and will affect regions, cultures, and 
social classes differently with nega-
tive impacts on international security 
(un-sG 2009), thus posing new equity 
issues. Southern countries have usually 
been the main victims, suffering most 
from climate-induced physical (tem-
perature and sea-level rise, precipita-
tion change, increase in the number 
and intensity of natural hazards such 
as drought, heat waves, storms and 
floods) and societal impacts (famine, 
food protests, migration). Further, 
the coexistence of both traditional ill-

Towards a sustainable health  
policy in the anthropocene
Ú. Oswald Spring
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nesses and modern ones, related to the 
pollution of water, air and soil (intoxi-
cation, respiratory, kidney and skin 
problems) and the transformation of 
diet (diabetes, cardiovascular illness-
es), have exacerbate their vulnerability. 

At the conceptual level, this 
paper explores the complex interaction 
between anthropogenic drivers, the 
impacts of and the policy responses 
to climate change, their interrelation-
ship with the dominant productive 
system of globalisation and the effects 
on human health. It also investigates 
a preventive concept of sustainable 
health at affordable costs, based on the 
restoration of environmental services 
and the integration of traditional and 
modern knowledge. In future scenari-
os with severe climate change impacts, 
humankind, international society and 
the business community, a well as the 
community of states and international 
organisations will have to face many 
challenges to their well-being and sur-
vival, which may be more severe than 
any security threat that states have 
experienced in the past (braucH Et 
al. 2009, 2011). 

These new and non-military 
security dangers in the Anthropocene1 
have already resulted in a new ‘soft’ 
security agenda that fundamentally 
differs from the hard security policies 
of the past century. To deal with these 
new security risks and threats, a new 
policy of global health should comple-
ment the prevailing ‘state-centred’ 
approach to health security based on 
a widened understanding of security 
that is ‘people-centred’ (annan 2005)

Such a human security ap-
proach to health (cHEn Et al. 2003, 
2003a, 2003b, 2003c) may focus on 
all four pillars of a widened security 
concept understood as ‘freedom from 
fear’ (Human sEcurity rEport 
2005); ‘freedom from want’ (oGata 

1 The term Anthropocene was coined by 

CRUTZEN (2002) and CRUTZEN & STOERMER (2000) 

and describes the current period of Earth history since 

the Industrial Revolution when human activities have 

interfered with the Earth system.

& sEn 2003; braucH 2005); freedom 
to live with dignity, justice and equity 
(annan 2005; sEn 1995); and ‘free-
dom from hazard impacts’ (boGardi 
& braucH 2005; braucH 2005a; os-
Wald 2008). Health security is there-
fore intimately related to a sustainable 
management of the environment 
(booKcHin 1988). Thus, as a holistic 
policy concept it combines four other 
key concepts: sustainability, develop-
ment, security and health. Such an 
integrated strategy can offer both a 
conceptual framework and guidelines 
for translating anticipatory learning 
into proactive policies and measures – 
a strategy of sustainable development 
combined with a vision of sustainable 
health. In synthesis, this represents 
the vision or policy perspective of a 
combined human, gender and environ-
mental security concept or of a HuGE2 
policy approach to security.

The paper first explores the 
evolution of the term ‘health security’ 
by asking which strategies, policies, 
and measures of sustainable develop-
ment and preventive health behaviour 
can contribute to a healthy society and 
environment. Then it poses the ques-
tion how the environment is related 
to health and how environmental 
strategies, policies, and measures can 
influence values, change behaviour, 
and pave new avenues for an integrat-
ed health prevention and sustainable 
environment. This proposal implies 
a negotiated model of development 
that decreases pollution, environmen-
tal threats and social inequality and 

2 The HUGE concept (OSWALD 2007, 2009) is 

based on a sustainable culture of peace, but goes a step 

further by including wider and deeper security concerns. 

This concept complements the formal policy approach 

on human security by UNDP (1994) by extending the 

traditional scope of security (horizontal widening) from 

political and military to economic, social and environ-

mental security. In relation to the actors it includes a 

top-down and also a bottom-up self-reliant perspective. 

By vertical deepening the referent objects shift from 

‘state’ to ‘human’ and ‘gender’ security as well as from 

‘national’ to ‘regional’, ‘global’ but also ‘societal’ and 

‘local’ security. Since the 1970s a sectorialization of se-

curity with regard to energy, food, health, water and live-

lihood security was used by governments, international 

and societal organizations (BRAUCH ET AL. 2009).

vulnerability. Later, it analyses the 
effects of climate change (cc) and its 
impact on different epidemiological 
patterns and the upcoming of new 
ones. Existing social vulnerability and 
vulnerability assessment are crucial to 
understand the often negative out-
comes. Finally, it discusses both urban 
air pollution and water-born and vec-
tor illnesses in Mexico. In the conclu-
sions, the essay proposes an integral 
sustainable health approach to deal 
with the new threats and challenges 
posed by cc and social vulnerability. 
This may reduce social, cultural, and 
economic gaps without affecting the 
fragile equilibrium of the Earth and its 
threatened ecosystems.

Health security: a new concept 
with an integral understanding 
of health policy 

lEaninG (2009) has proposed a 
wider and people-centred understand-
ing of health security, where underly-
ing globalisation, demographic and 
environmental changes and particular-
ly climate change effects, the growing 
disparity between rich and poor na-
tions and people, as well as migration, 
are integrated. Leaning’s understand-
ing of health security goes beyond the 
narrow approach of military security3 
and links it to the fulfilment of the Mil-
lennium Development Goals (mdGs) 
and to the human security approach 

3 After the Cold War the prevailing narrow 

concept of military and political security threats was 

widened and deepened (BUZAN ET AL. 1998) to WOLF-

ERS (1962) classic realist definition of security. Due to 

an absence of objective threats and subjective fears, 

social constructivists have added an intersubjective un-

derstanding where security refers to ‘what actor’s make 

of it’ by referring to their policy declarations or ‘speech 

acts’. These are central for Waever’s theory of ‘securiti-

zation’ (WAEVER 1995, 2000, 2008) by moving an issue 

of ‘utmost importance’ from the political to the security 

realm, thus legitimising ‘extraordinary measures’. This 

process of securitization has only succeeded when 

the audience (population) has supported it. Thus, the 

recent securitization of the AH1N1 influenza by WHO 

and many governments has largely failed, as in many 

countries both physicians and the people remained 

unconvinced of the need for a massive vaccination.
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(undp 1994) that has been adapted to 
changing conditions posed by climate 
change, population growth, urbaniza-
tion and environmental deterioration 
(braucH Et al. 2008, 2009). 

On the other hand, the World 
Health Organization (WHo 2002a, 
2003; WHo/Fao 2003a) has promoted 
a narrow and state-centred health se-
curity concept that was also influenced 
by the events of September 11, 2001 
and by the potential threats of biologi-
cal weapons and terrorism (rodiEr 
& KindHausEr 2009). With sars and 
the aH1n1 influenza, the outbreaks 
of pandemics were also integrated 
into its health security agenda and 
goals. The declaration by WHo of a 
global pandemic emergency has had 
severe effects on the economy and 
on jobs in some affected countries.4 
This state-centred understanding of 
health security included recommenda-
tions to combat the pandemic with a 
global vaccination and severe hygienic 
practices to prevent a global spread 
of the pandemic, as well as devel-
oping specific drugs to combat the 
illness. Policymakers in industrialised 
countries emphasised the protection 
of their population against external 
threats, unknown epidemics and ter-
rorism. This narrow understanding of 
health security was globally promoted 
by WHo (2003) at the request of and in 
close consultation with many indus-
trialised countries. Poor countries 
were confronted with new political 
pressures to buy drugs and vaccines 
to fight against these epidemics, while 
other more urgent health issues could 
not be funded due to limited financial 
resources. 

Therefore, in several developing 
countries the dominant state-centred 
understanding of health security by 
WHo, coupled with fears of hidden 

4 The Mexican government estimated that the 

country lost about 5% of its GDP due to the outbreak of 

AH1N1 in April 2009 and in March 2010, the tourist in-

dustry reported that the jobs in this sector had dropped 

below the level prior to the crisis, because after almost a 

year this sector has still been affected.

national security agendas 
of powerful countries, have 
contributed to a breakdown 
of mechanisms for global 
cooperation such as the 
International Health Regu-
lations (William aldis 
2008). Nevertheless, globally 
shared epidemiological data 
have been interchanged, but 
several southern countries 
complied with this require-
ment often reluctantly. 

WHo’s narrow defini-
tion and only partial elabo-
ration of its health security 
concept (WHo 2002, 2002b) 
with regard to public health 
requirements of developing countries 
have been criticised (cHEn Et al. 
2003, 2003c). In its understanding 
of health security, both community-
based primary healthcare but also 
environmental factors have not been 
sufficiently integrated. Thus, health 
workers and policymakers in develop-
ing countries, threatened by traditional 
and modern illnesses and increasingly 
affected by climate change related 
health problems, have insisted on a 
broader approach to the health secu-
rity concept. In a case study on health 
security in North Vietnam and Ban-
gladesh, FiscHEr & salEHin (2009) 
proposed a wider understanding of hu-

man and health security that includes 
infectious diseases, impoverishment, 
economic crises, the megacity-slum 
development, post-conflict and public 
violence that have created syndromes 
of illness, injury, disability and death, 
where the unsafe environment and the 
lack of access to healthcare pose the 
crucial health security problems for 
most poor countries.

Health security and environ-
mental services

Environmental services provide 
the basic provision for human well-
being and livelihood, such as clean air, 
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freshwater, wood fuel, fibres, construc-
tion materials and food products. The 
environment further offers support-
ing services needed in the production 
chain, for survival and for all other 
ecosystem services, such as nutri-
ent cycling (nitrogen, sulfur, oxygen, 
carbon cycles). In addition, ecosystems 
offer other benefits resulting from the 
regulation of both natural and an-
thropogenic processes. Crucial in this 
relation are proactive climate policies, 
natural water purification, protection 
from the stratospheric ozone, miti-
gation against hurricanes and surge 
waves (e.g. through mangroves), the 
control of landslides by forests cover, 
but also the separation of human waste 
and toxics and their integration into 
the natural cycle. 

Finally, there are immaterial, 
cultural and belief processes related 
to environmental services and the 
cultural heritage. These processes have 
facilitated the development of cultural 
services (food culture, religious beliefs, 
joy, beauty, understanding, relaxation, 
etc.) as essential parts of the devel-
opment of human civilizations. This 
complex interrelationship of provid-
ing, supporting, regulating and of 
cultural services from the environment 
has offered human beings the material 
and imminent minimum needed for 
their survival. The surplus contributed 
to the consolidation of urban areas 
and to the development of civiliza-
tions that increased the potential for 
freedom of choice, the consolidation 
of social relations and the division of 
labour. These processes support the 
new understanding of widened and 
deepened security concerns, where the 
values at risk (life quality, culture and 
identity) and the sources of threats (by 
other countries and non-state actors, 
such as terrorist or organised crime) 
have shifted from the protection of 
national sovereignty (of the territory, 
the people and the system of rule) to 
the fulfilment of basic human needs 
(water, food, health), the protection 

(often from their own government) 
and empowerment of the people by 
supporting local resilience-building.

Nevertheless, the human pres-
sure on nature related to demographic 
growth, consumerist behaviour of 
global capitalism, urbanization and 
industrial revolution with intensive 
use of fossil fuel have altered tradi-
tional processes of providing, support-
ing, regulating and of culture. These 
processes were responsible for the 
emergence of new threats to security 
and to human health through different 
mechanisms.

Environmental security was 
threatened (dalby Et al. 2009; 
osWald Et al. 2009) by direct ef-
fects, such as forest clearance and 
land cover change due to urbaniza-
tion and agricultural processes; loss of 
wetland related to drainage systems; 
destruction of biodiversity by overex-
ploitation and pollution; stratospheric 
ozone depletion with cFc gases, and 
climate change due to intensive fossil 
energy use, all of which have created 
new and dangerous health impacts. 
New epidemics, intoxications, floods, 
heat waves, water shortage, increased 
ultraviolet radiation, exposure to 
pollutants, water-born and vector ill-
nesses are some of the direct threats to 
human health security. 

There also exist ecosystem-
mediated health impacts with risks 
of altered infectious diseases. The 
reduction of yield productivity and 
food scarcity (malnutrition, stunting), 
the loss of traditional medicines, stress 
and the increase of patterns of men-
tal illness, but also the destruction of 
aesthetics and cultural diversity in lan-
guages and behaviour are undermin-
ing health security. A third impact on 
health security due to climate change 
is of an indirect nature. It relates to 
people who have been displaced with 
livelihood losses, to people displaced 
by modernisation processes or due to 
climate change impacts (sea level rise, 
floods, air pollution, toxic accidents, 

etc.). The latter could also include the 
inhumane conditions of slum dwellers 
(‘freedom from want’); refugees fleeing 
conflicts and war and lack of public 
security (‘freedom from fear’); but also 
the inappropriate mitigation and adap-
tation mechanisms to climate change 
(‘freedom from hazard impact’), and 
the reiterative economic and financial 
crises affecting the prospects for sur-
vival of large sectors of the population, 
simultaneously producing a concentra-
tion of economic wealth controlled 
by a small élite. While global envi-
ronmental change and globalisation 
processes have increased global life 
expectancy, both have created new 
threats and risks for health security, 
often related to the modernisation 
process and its negative outcomes for 
the environment and humankind.

Impacts of climate change and 
of the globalisation processes 
for health security in Mexico

Mexico is a threshold country 
seriously exposed to climate change 
and deeply transformed by urbaniza-
tion and globalisation. In 2010, 72 per 
cent of its population is urban and 
since the 1950s, Mexico City has been 
one of the biggest third world megaci-
ties with large slums, a highly polar-
ised society and limited economic 
growth during the past two decades. 
The country is not only threatened by 
urbanization and land use changes, 
but also by an inadequate management 
of toxics. The lack of integrated land 
planning has also affected the high 
level of cultural diversity, where 62 
indigenous languages are still spoken.

The profound changes of the 
landscape have affected water security 
and air quality, both distressing human 
health and ecosystem services. Almost 
all 837 hydrographic basins and 42 
main rivers are polluted and together 
with the overexploitation and contam-
ination of 104 of the 653 existing aqui-
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fers, the negative impacts that exist 
are water-born illnesses (e.g. cholera, 
salmonella, amoebas and diarrhoea), 
vector diseases (dengue, malaria) and 
declining soil productivity and falling 
agricultural outputs.

The overexploitation of aquifers 
has dissolved minerals in the ground-
water and more than 400,000 people 
are now affected by arsenic pollution 
in their drinking water (GEnEral 
dirEction oF EpidEmioloGy 2008). 
Small children in Aguascalientes, in 
the central high plateau of Mexico, 
have chronic kidney problems and 
require kidney transplantations and 
expensive dialyses treatment (arrEo-
la Et al. 2011). Diarrhoea is a com-
mon health problem, and although 
treatment plants and safe water have 
improved the health conditions of 
urban dwellers, they have, mostly, 
not yet reached the rural population. 
The incidence of gastro-intestinal 
deaths of children under five years 
dropped from 212.3/100,000 in 1984 
to 60.4/100,000 in 2003. Nevertheless, 
the ongoing climate change threats 
related to more frequent and stronger 
hurricanes have increased the threats 
of malaria that nearly tripled between 
2000 and 2005 from 2.77 to 7.27 cases 
for 100,000 people/year. It is estimated 
that 30 per cent of the Mexican popu-
lation is at risk. Finally, dengue fever 
increased from 2004 to 2008 in Mexico 
by 800 per cent, with 80 per cent of 

these cases occurring in the South-
Southeast (GEnEral dirEction oF 
EpidEmioloGy 1984-2008).

Urbanization and industri-
alisation has increased air pollution 
and people living in the megacities, 
especially children near highways, 
are threatened by chronic bronchi-
tis and asthma. The yearly costs for 
hospitalisation and the death toll in 
Mexico City due to air pollution were 
estimated at about 11.1 billion dollars. 
Further, hospitalisation due to air-born 
and cardio-vascular illnesses have cost 
several hundred million dollars. These 
figures do not include the loss of work 
days and the impact on the economy 
of families who have to pay for the 
healthcare of affected family mem-
bers. The chronic infection of lungs 
and pulmonary atrophy in children in 
the slum regions of Netzahualcoyotl, 
Chalco and Iztapalapa are not reflected 
in these data sets. Particularly at risk 
are bus drivers working in the public 
transportation system, where accord-
ing to an epidemiological study in the 
state of Morelos, all of them showed 
alterations in their upper respiration 
tract.

These epidemiological data 
indicate that not only in Mexico, but 
worldwide manifold vulnerabilities 
result from globalisation and climate 
change. These environment related 
and specific human security threats 
must be addressed through appropri-

ate coping strategies according to the 
sensitivity of the level of exposure. 
Watson Et al. (1998, 1998a) defined 
vulnerability as a function of sensitiv-
ity, adaptability and exposure. Recent 
studies from developing countries 
(villaGran 2011; ariyabandu 
& FonsEKa 2009; osWald 2008a; 
FlorEs & WaGnEr 2011) suggest a 
bottom-up approach with resilience-
building processes to better cope in a 
preventive way with the health threats 
that are related to climate change and 
are projected to spread during this 
century.

Some concluding ideas

A widened understanding of 
health security could contribute to 
efforts to cope with the negative health 
effects of global environmental change 
by putting on its policy agenda (in co-
operation with unEp, undp and iFis) 
the needs to avoid the destruction and 
to restore crucial environmental ser-
vices. This requires a widened health 
security concept than the state-centred 
focus adopted by the member states 
of the WHo. It requires an intersecto-
rial collaboration among different 
ministries (financial, environmental, 
social, urban, agricultural and health) 
to develop an integral and sustainable 
health strategy. This includes the need 
for a global health information system 

Developing countries high 

mortality (%)

Developing countries  

low mortality (%)

Developed countries (%)

Underweight 14.9 Alcohol 6.2 Tobacco 12.2

Unsafe sex 10.2 Blood pressure 5.0 Blood pressure 10.9

Unsafe water, sanitation & 
hygiene

5.5 Tobacco 4.0 Alcohol 9.2

Indoor smoke from solid fuel 3.6 Underweight 3.1 Cholesterol 7.6

Zinc deficiency 3.2 Overweight 2.4 Overweight 7.4

Iron deficiency 3.1 Cholesterol 2.1 Low fruit and vegetable intake 3.9

Vitamin A deficiency 3.0 Low fruit and vegetable intake 1.9 Physical activity 3.3

Blood pressure 2.5 Indoor smoke from solid fuel 1.9 Illicit drugs 1.8

Tobacco 2.0 Iron deficiency 1.8 Unsafe sex 0.8

Cholestorol 1.9 Unsafe water, sanitation & 
hygiene

1.8 Iron deficiency 0.7

TABLE 1: Risk 

factors to health 

security related to 

different socioeco-

nomic conditions of 

countries. 

Source: WHO (2002)
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with integrated databases on develop-
ment, industrial and environmental 
hazards and the spread of pandemics.

Thus, the member states of the 
WHo should reconsider their nar-
row and state-centred heath security 
concept and shift to a human-centred 
focus, where the prevalence of basic 
preventive and curative health care 
is included. It must also include the 
delivery of basic health services at 
the local level. The combination of 
traditional and modern medical and 
environmental knowledge, and the 
training of local people, may support 
such an integral health strategy and 
both together could strengthen the 
well-being of the people and the resto-
ration of their ecosystems. 

A particular challenge is ef-
ficient land planning that establishes 
equilibrium /among environmental 
services and development processes, 
taking population growth, environ-
mental fragility, urbanization and 
sustainable management of resources 
fully into account. Governmental 
capacity and efficiency plays a crucial 
role for improving health security. In 
poor countries with multiple health 
threats solely, participative governance 
will be able to create resilience of the 
population to deal with the old, new 
and often unknown health challenges. 
Governmental promoted mitigation 
and adaptation processes against 
climate change are complementary to 
bottom-up efforts, and together, they 
may efficiently combat both existing 
and emerging health security risks.

A crucial item for complement-
ing these processes is access to afford-
able and available medications and 
health services for the world’s poorer 
nations and social groups. To deal with 
this challenge, human resources may 
be trained at the local level for sup-
porting health professionals, but drugs 
and treatments at available prices must 
also be offered to these countries. Fur-
ther, special health support and educa-
tion facilities must be made available 

for women as they are crucial in the 
development process. Their educa-
tion not only increases the survival of 
their children (ÁlvarEZ & osWald 
1993), improves their health and that 
of their families, but it may also reduce 
population growth. Improved global 
maternal and child health programs 
also require actions such as full vac-
cination schemes to improve their 
immunological system, food aid for 
pregnant and breastfeeding mothers 
and for undernourished children to 
avoid long-term brain damages due to 
chronic malnutrition.

As a result of the impacts of 
climate change, the WHo and national 
governments need to systematically 
monitor the threats and challenges 
to the health of all affected people. 
This may also reduce the probability 
of an outbreak of new epidemics and 
could avoid the resurgence of eradi-
cated or controlled illnesses (such as 
tuberculosis). Table 1 indicates that 
there are different health challenges 
facing countries with different socio-
economic development. Therefore, the 
conceptualisation of health security 
should reflect these differences. While 
traditional disease patterns dominate 
in poorer countries (related to indoor 
and water pollution), modern and 
traditional epidemiological patterns 
coexist in threshold countries but at 
the same time, water-born and mod-
ern illnesses (related to, for example, 
overweight, cardiovascular, tobacco, 
alcohol, etc.) must also be countered. 
The latter processes also exist in oEcd 
countries.

The Millennium Development 
Goals (mdGs), as well as human and 
health security concerns, are comple-
mentary tools and approaches for a 
combined management of human 
well-being and the environment. A 
poverty-related lack of education in-
creases health problems due to malnu-
trition and therefore, reduces human 
security and environmental services. 
The recognition that health, develop-

ment, environment and security are 
interlinked would allow for the allevia-
tion of poverty levels; conservation 
and restoration of the environment; 
increase of human security and there-
fore in a preventive way, enhancement 
of human health. Thus, a wider human 
health security concept may able to in-
tegrate these processes and to promote 
the fulfilment of the mdGs.

Úrsula Oswald Spring 

National University of Mexico UNAM /CRIM; Mexico City, 

Mexico

uoswald@gmail.com
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Infectious diseases account 

for 29 of the 96 major causes of hu-
man morbidity and mortality listed 
by the World Health Organization, 
representing 24% of the global burden 
of disease (WHo 2004). Infectious 
agents, vectors, hosts, and reservoirs 
are markedly affected by climate- and 
climatic changes (rEEvEs Et al. 1994; 
GublEr Et al. 2001; pEru 2008a). The 
following factors are of great impor-
tance, when considering the vectors: 
(i) vector survival and reproduction, 
(ii) biting rates, and (iii) incubation 
rate of pathogenic microorganisms 
inside the vector. Vectors, pathogenic 

microorganisms, and hosts, survive 
within an optimum interval of cli-
matic conditions: temperature and 
rainfall are the main determinants, but 
altitude, winds, and length of daylight 
are also important (pEru 2008a). The 
geographic distribution of disease 
transmission may increase or de-
crease when vectors take advantage of 
changed climatic conditions to move 
into new areas, or changing condi-
tions decrease the ability of vectors to 
reproduce and survive long enough 
for disease transmission to occur. Even 
small increases in the range of a vec-
tor can result in the exposure of new 

populations; and, because new popula-
tions often lack acquired immunity, 
more severe clinical diseases can occur 
(aGGarWal Et al. 2007).

(Re)emergence of infectious 
diseases

Infectious diseases are caused 
by viruses, bacteria and other types 
of microbes or parasites. Only a few 
infectious agents cause actual disease 
in plants, animals, and humans; usu-
ally these are constrained geographi-
cally and seasonally by ecosystems and 
ecological relationships in nature. Pat-
terns of microbe entry into the human 
species (sometimes as new mutants) 
are sensitive to climatic and micro-en-
vironmental conditions. These factors 
may affect the spread of microbes be-
tween humans; their more distant dis-
semination, and the activity of vector 
organisms (e.g. sand flies, mosquitoes) 
involved in their transmission. Human 
induced changes in ecosystems and 
in physical environmental conditions 
often alter these natural influences 
on infectious agent range and activity 
(WHo 2005). The pattern and extent 
of change in incidence of a particular 
infectious disease depends on the 
particular ecosystems affected, type 
of land-use/cover change, disease-
specific transmission dynamics, socio-
cultural changes, and the susceptibil-
ity of human populations. Infectious 
diseases are particularly affected by:

Destruction of, or encroach-•	
ment into, wildlife habitat 
(particularly through logging 
and road building);
Changes in the distribution/•	
availability of surface waters, 
e.g. through dam/hydroway 
construction, and irrigation/
stream diversion;
Agricultural land-use changes, •	
including proliferation of both 
livestock and crops;
Climate variability and change;•	
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Migration and international •	
travel and trade. 
Recently, there has been an 

upturn in the rate of emergence or 
re-emergence of infectious diseases. 
Factors contributing substantially to 
this trend include, among others:

Intensified human encroach-•	
ment on natural environments;
Reductions in biodiversity •	
(including natural predators of 
vector organisms).
Further contributors include:
Habitat alterations that lead to •	
changes in the number of vector 
breeding sites or in reservoir 
host distribution;
Niche invasions or interspecies •	
host transfers;
Human-induced genetic •	
changes of disease vectors or 
pathogens (such as mosquito 
resistance to pesticides or emer-
gence of antibiotic-resistant 
bacteria).
According to casH & 

narasimHan (2000), globalisation 
has increased the attention paid to the 
international movement of people and 
goods. On top of expanding trade and 
travel, such movement accelerates the 
scale and speed of the transmission 
of infectious diseases. Most of these 
diseases are those once considered to 
be under control and more than 30 
have emerged over the past decade, 
many with a potential for rapid spread 
across borders. Communicable dis-
eases present enormous trans-national 
challenges that are beyond the gover-
nance capabilities of individual nations 
and require multi-lateral approaches 
(aGinam 2002). 

soltani & osbornE (1997) 
see environmental degradation as a 
common result of “business-as-usual” 
infrastructure mega-investments, and 
unEp (2003) states that environmen-
tal deterioration may reduce up to 
11 years of life expectancy, if forest 
conversion, biodiversity loss, soil and 
water degradation, air pollution, and 

the high level of existing vulnerability 
continue to impact on people’s health, 
in Latin America. vauX & Goldman 
(1991) reviewing the impacts of dams, 
include as their direct impacts, the 
displacement of human populations, 
the loss of wildlife habitat and extinc-
tion of species, and the decrease in the 
number of fish caught downstream 
from the dam (leading to malnutri-
tion among local communities). They 
also highlight as important indirect 
impacts the increase in migration and 
the integration of once isolated regions 
into the national and the so-called ‘glo-
balized’ economies, with changes in 
local market structures and in income 
distribution, as well as an increase in 
conflicts between local population and 
migrants. According to carvalHo Et 
al. (2001), if the historical relationship 
between roads and forest loss contin-
ues, then the planned road paving will 
cause additional deforestation, and 
further biodiversity losses through log-
ging and forest fires over the next two 
or three decades. scHnEidEr (1995) 
recognizes that “the most direct way 
to reduce the rate of forest conver-
sion is to control the rate of expansion 
of the road network in the Amazon”. 
KaimoWitZ & anGElsEn (1998) 
consider that “roads are the single and 
most robust predictor of frontier ex-
pansion and accompanying deforesta-
tion in tropical forest regions”, comple-
mented by the studies of  nEpstad Et 
al. (2001) and alvEs (2002), stating 
that the great majority of deforestation 
in the Brazilian Amazon region takes 
place within 50 kilometres of recently 
paved roads. 

The Commission on Develop-
ment and Environment for Amazonia 
- cdEa (1992) confirmed this: 

Highway construction in the 
Amazon region has had a heavy im-
pact on the environment because of 
migratory movements, destruction 
of forests all along the roadways, 
and pressure on resources. The 
most neglected aspects have been 

land management, preparing the 
local population for change, and 
upgrading local government in the 
newly opened zones. Much of the 
highway infrastructure is expensive 
to maintain and has been aban-
doned or is in very poor condition, 
making it a burden rather than 
an advantage to settlers. Another 
factor warranting serious consid-
eration is the high percentage of 
land connected to highways that 
have been abandoned or yields very 
little. It would be irresponsible to 
think of building more highways 
that would simply replicate the 
same problems already experienced 
elsewhere.

A phenomenon that raises 
great concern is the probable increase 
in migration, a relatively uncommon 
practice in the Andean-Amazon re-
gion that appears to be rising, and that 
subject border migration newcomers 
to precarious – and in some cases, il-
legal – living and work conditions that 
hamper their complete economic and 
social integration (un intErnation-
al orGaniZation For miGration 
2000). ribEiro (1992) highlights that 
“roads and other infrastructure work, 
financed by the state and implemented 
by powerful companies under govern-
ment contracts, absorb large labour 
contingents, but on a temporary basis 
- no conditions are usually created for 
the permanent settlement of workers”. 
They are more likely to trigger a dy-
namic process of disrupting biological 
processes by clearing, forest fragmen-
tation and conversion, and forest fires 
(cHomitZ & tHomas 2000). Their 
other option is to migrate again to the 
nearby cities, increasing unemploy-
ment and contributing to the worsen-
ing of urban violence. ribEiro (1992) 
also suggests that historically, from 
the 1970s, the jobs offered to migrants 
were, and still are, deforestation, wood 
extraction, cattle ranching, agriculture, 
and road and dam building. Another 
factor to be aware of is the failure of 
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migrants to adapt; their difficulty in 
living off the resources of the region is 
compounded by their lack of familiar-
ity with the new environment. Certain 
types of malnutrition, for example, 
are due to the change in eating habits. 
“The peripheral zones – especially the 
Andean – are also plagued by poverty 
(at times, extreme poverty) and mi-
grants come into the Amazon unpre-
pared to cope with the new life that 
awaits them and unable to better their 
condition”, states the Commission on 
Development and Environment for 
Amazonia – cdEa (1992). 

The case of Southwestern Ama-
zonia

The Amazon Basin spans 
over seven million square kilometres 
throughout nine countries; contains 
the largest river system on the planet 
with one-fifth of its freshwater, and is 
host to nearly one third of the Earth’s 
biodiversity (soltani & osbornE 
1997). Its Brazilian part covers some 
5.2 million square kilometres, repre-
sents 61% of the country’s land area, 
and is where some 20 million Brazil-
ians live (12% of the Brazilian popula-
tion). The pristine region known as 
Southwestern Amazonia represents a 
microcosm for the resources and chal-
lenges of the whole Amazon region. It 
is one of the largest contiguous blocks 
of tropical rain forest in the world and 
is the Amazonian “hot-spot” for biodi-
versity, with its influence area reaching 
from Andean ecosystems to marshes 
and savannas, mainly over the higher 
parts of the Amazon watershed.

The region includes the whole 
States of Acre and Rondonia (Brazil), 
as well as the Departments of Pando 
(Bolivia), and Madre de Dios (Peru) 
and encompasses more than one 
million inhabitants, including more 
than two dozen different indigenous 
groups, with their own languages and 
lifestyles, some of them without any 

contact with industrialised society. Its 
influence reaches some 30 million re-
gional inhabitants living in a 500 mile 
radius of the Acre State.

It had been an isolated area 
until the end of the 20th century - a 
dead-end for the precarious and 
unconnected roads within the three 
neighbouring countries. 

Southwestern Amazonia’s isola-
tion and wealth, in terms of biological 
and cultural diversities, are threatened 
(cHavEZ Et al. 2005) by the ongoing 
implementation of mega-infrastruc-
ture projects:

The three hydroelectric dams 
along the Madeira River basin, a us$ 
10 billion investment to produce 
10,000 mW energy (caF-iirsa 2005) 
resulting in additional 2,500 miles 
of hydroways, will have a dramatic 
impact on sediment dynamics, with a 
serious risk of bringing to the surface 
the mercury from gold mining that lies 
on the bottom of the rivers. Consider-
ing that the Madeira River is the larg-
est tributary to the Amazon basin in 
terms of sediments, this may become a 
health problem of even greater conse-
quences. There are also two protected 
areas, indigenous archaeological sites, 
and parts of the legendary Madeira-
Mamore Railway that are under the 
influence area of the dams;

Another US$ 1.5 billion in-
vestment for three major all-weather 
high-speed roads (Assis Brasil-
Cusco; Cobija-Extrema-Iberia, and 
Guayaramerin-Yacumo) to link this 
historically isolated tri-national region 
to the Pacific coast, allowing increased 
regional commerce and transporta-
tion, especially of Soya-bean produc-
tion from central Brazil to the Pacific 
ports (caF-iirsa 2005). Two bridges 
over the River Acre, which forms the 
tri-national border, were inaugurated 
in 2004 (Brasiléia, Brazil-Cobija, 
Bolivia) and on 21 January 2006 (As-

sis Brasil, Brazil-Iñapari, Peru). The 
so-called ‘Pacific Highway’ is already 
under way (cHavEZ Et al. 2005). The 
240 kilometres of the BR-317 road, 
between Rio Branco and Assis Brasil 
(respectively, Acre’s capital city of 
some 260,000 inhabitants and the last 
Brazilian village before the Peruvian 
border) were paved in 2002. The 235 
kilometres of dirt road between Iña-
pari and Puerto Maldonado are sched-
uled to be paved by 2009. From Puerto 
Maldonado to Cusco, another 365 
kilometres will be paved by 2011. Half 
of the total costs involved in the paving 
of the roads have already been made 



Environmental change and health impacts in Amazonia   29

IHDP Update Issue 1, 2011

available from the Brazilian Bank for 
Economic and Social Development.

Preliminary investigations (cE-
sario & cEsario 2005; cEsario & cE-
sario 2006; cEsario 2007; cEsario 
& andradE-morrayE 2008) suggest 
that the most striking examples of the 
impacts of the Global Climate Change 
phenomenon on human health in 
Southwestern Amazonia are, so far, 
the emerging diseases transmitted by 
phlebotomine sand flies: Bartonellosis 
(Carrion Diseases) and Cutaneous 
Leishmaniasis. The first is a neglected 
disease of growing importance in Peru, 
both in terms of prevalence and geo-

graphical spreading. The latter has a 
pan-tropical distribution and, accord-
ing to the Health Synthesis of the Mil-
lennium Ecosystem Assessment (WHo 
2005), its emergence mechanism is 
linked, approximately, to host transfer 
and habitat alteration and, ultimately, 
to deforestation and agricultural 
development, being included among 
the diseases with the highest sensitiv-
ity to ecological change. A preliminary 
analysis of the flebotomine (Diptera: 
Psychodidae) fauna in Assis Brasil, 
Acre, has already been produced and 
presented for scientific scrutiny (ra-
mos Et al. 2009).

Bartonellosis (Carrión Disease)

“Bartonella bacilliformis has 
caused debilitating illness since pre-In-
can times, but relatively little is known 
about its epidemiology” according to 
cHambErlain Et al. (2002). iHlEr 
(1996) pictures Bartonella bacilli-
formis as a “dangerous pathogen slowly 
emerging from deep background” and 
argued “it was perhaps the most lethal 
human pathogen in the pre-antibiotic 
era”. The Bartonella Genus includes 
at least 11 species of bacteria; four 
causing human diseases, including 
the ‘Cat Scratch Disease’ and ‘Bacil-
lary Angiomatosis’. Nevertheless, the 
term ‘Bartonellosis’ refers exclusively 
to ‘Carrión Disease’, caused by the 
bacteria Bartonella bacilliformis, 
isolated by Alberto Barton in 1909, but 
not identified as the etiologic agent of 
Bartonellosis until 1940 (pEru 2001).
Bartonellosis (Carrión Disease) is a 
vector-born infectious disease caused 
by the bacteria Bartonella bacilli-
formis, transmitted by phlebotomine 
(Diptera: Psychodidae) Lutzomyia sp., 
and its occurrence has been historical-
ly related to the high-altitude Andean 
valleys of Colombia, Ecuador, and 
mainly Peru. Silvatic and/or domestic 
reservoirs are yet to be described.

Presently, up to three clinical 
forms of the disease (pEru 2001) are 
considered:

An insidious acute form (quick 1. 
start, rapid evolution, high le-
thality), know as Oroya Fever;
A chronic one (gradual start, 2. 
long duration, important 
impairment), known since pre-
Incan times (through mummies 
and Wari pottery from the 
VIIth and VIIIth Centuries) as 
Peruvian Wart; and
The asymptomatic host (9-29%) 3. 
of the Cusco-region inhabitants 
are asymptomatic hosts, ac-
cording to Ellis Et. al. (1999).
In 1885, a Young Peruvian med-

ical student, Daniel Carrión, inoculat-

PERU

BOLIVIA

BRAZIL
Acre

Rondonia

FIGURE 1 - 

Southwestern 

Amazonia
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ed himself with blood from a ‘Peruvian 
Wart’ and developed the fatal ‘Oroya 
Fever’, demonstrating that both clinical 
forms belonged to the same nosologi-
cal entity, which ever since has been 
known as ‘Carrión Disease’ in honour 
of his fatidic experiment.

The acute form of the disease 
took its name from an epidemic that 
happened in 1871 during the building 
of the ‘Lima-La Oroya Railway’, when 
more than 7,000 workers imported 
from non-endemic areas died when 
they encountered the bacteria. This 
form is characterized by fever, general 
indisposition, headache, muscular and 
joint pains, evolving to haemolytic 
anaemia. Some 11% of the patients 
with fever and without apparent 
infection present paleness and light 
to moderate anaemia, and may evolve 
to severe sepsis with organ/system 
failure, organic multi-systemic failure 
and death, if antibiotic treatment is not 
administered and adequate vital func-
tions support is not guaranteed.

From the patients without treat-
ment, the ones who do not die nor-
mally evolve, in two to eight weeks, to 
the chronic form. Nevertheless, some 
people may develop the skin lesions 
without presenting the acute form 
(asymptomatic), or may even present 
eruptive skin lesions concomitantly 
with the severe anaemia (mixed form). 
The chronic form is characterized by 
one or more reddish eruptive skin 
lesions (looking like blood bubbles or 
nodules), with well-defined limits, that 
are painful or not, and that may bleed if 
touched. Specific training is necessary 
for the differential diagnosis of the der-
matologic lesions, which if not treated 
may last for months or even years.

Bartonellosis was, since pre-
Colombian times, a disease confined 
to the Colombian, Ecuadorian, and 
Peruvian high-altitude Andean valleys. 
In Colombia, it is no longer a public 
health problem, since only two cases 
were observed during the last 60 years, 
while in Ecuador, cases have been re-
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ported from the costal zone, only 150 
metres above sea level. Laboratorial 
evidence was found in native Amazo-
nian communities at just 150 metres 
above sea level. In Peru, an alarming 
spread of the disease during the last 
decade has been seen, with the num-
ber of Departments infected mounting 
from 4 in 1995 to 14 in 2004 (Figure 2).

The incidence of Carrión Dis-
ease, in Peru, soared from some 4 to 
almost 40 cases per 100,000 inhabitants 
between 1997 and 2005. (Figure 3).

The growing importance of 
the Department of Cusco (which is 
expected to be linked to the South-
western Amazon tri-national fron-
tier by a paved road by 2011) for the 
transmission of the disease has been 
focus of attention of the Peruvian Epi-
demiological Surveillance personnel. 
The number of cases reported from 
this region has been steadly high over 
the past years, although they are still 
under-estimated. The last outbreak of 
Bartonellosis in Peru occurred in the 
months of August, September, and 
October 2008, and was geographically 
located in Cusco (pEru 2008b).

Ellis Et al. (1999) corroborate 
the literature evidence of 9-29% of as-
ymptomatic individuals in this region, 
while cHambErlain Et al. (2002) 
found only 0.5% among the 690 partic-
ipants monitored with asymptomatic 
bacteraemia at their study initiation. 
Quispe (pEruvian rEGional EpidE-
mioloGy oFFicE 2004: personal com-
munication) showed 18% of lethality in 
the Department of Cusco, during the 
year 2004. The first reported case of 
Bartonellosis from outside the Andean 
region was diagnosed by an Italian 
tourist, who spent time in the Peruvian 
Andes region, two months before pre-
senting the symptoms back in Europe 
(mattEElli Et al. 1994).  In 2004, for 
the first time, 175 suspected cases (by 
clinical-epidemiological criteria) were 
reported in the Department of Madre 
de Dios, bordering Bolivia and Brazil. 
The risk of Bartonellosis transmission 

is reaching the disease-free Peru-
Bolivia-Brazil tri-national borders. In 
the following years (2005-2009) other 
cases were reported from the Peruvian 
side of the tri-national frontier. cEsa-
rio & cEsario (2005) first presented 
the alert to the risk of expansion of 
Bartonellosis from Peru to Bolivia and 
Brazil – countries where health profes-
sionals are not trained to diagnose or 
to treat the disease.

Huarcaya Et al. (2004) sug-
gested that Enso (El Niño Southern 
Oscillation) influenced the epidemi-
ology of Bartonellosis in the depart-
ments of Ancash y Cusco between 
1996 and 1999, pointing to a close 
relation between the re-emergence of 
this disease and Climatic Variability / 
Climate Change. The pEruvian rE-
Gional EpidEmioloGy oFFicE (2005: 
unpublished data), on the other hand, 
relates the spreading of Bartonellosis 
in Peru with increased “temporary mi-
gration” and “lucc due to agriculture 
pressures”. Since lucc is a major driver 
of Global Climate Change, it seems 
that the re-emergence of Bartonellosis 
(including its geographical spreading) 
may be atributed to Global Climate 
Change in different ways, further rein-
forcing the need for future studies.

Cutaneous Leishmaniasis

As early as 1764, Cosme Bueno 
already implicated the phlebotomines 
in the transmission of both the ‘Peru-
vian Wart’ and Leishmaniasis (HErrEr 
& cHristEnsEn 1975).  According to 
WHo’s Macroeconomics and Health 
Comission, Leishmaniasis are vector-
born neglected antropozoonoses, with 
high public health importance in the 
world (WHo 2001). Leishmaniasis 
is a worldwide disease, affecting 88 
countries, of which 72 are developing 
countries and 13 are among the least 
developed; 90% of Cutaneous Leish-
maniasis occurs in 7 countries (WHo 
2002). Among them are Brazil and 

Peru, where environmental changes 
(new settlements, intrusion into 
primary forest, deforestation, human 
migration, dams building) increase 
the exposure to sandfly vectors and 
are leading to a clear and disturbing 
increase in the number of cases (paHo 
1998).

The type of clinical manifesta-
tion (cutaneous or visceral) depends 
on the intereactions vector-protozoa, 
therefore it is fundamental to know 
each of the species involved in the 
cause/transmission of the disease for 
each geographical area; this is also 
important for the definition of control 
strategies and treatment. Although 
Visceral Leishmaniasis is not yet found 
in Southwestern Amazonia, Cutane-
ous Leishmaniasis is hyper-endemic 
in the region (brasil 2007). The 
known reservoirs are both silvatic and 
domestic: marsupials, rodents, sloths, 
anteaters, dogs, equines and mules. 
The interaction parasite-reservoir is a 
complex system and deserves further 
investigation efforts to better define 
the role of reservoirs in the disease 
cycles. It is widely accepted that each 
transmission site has its biological sin-
gularities and must be investigated as 
such (brasil 2007). The main clinical 
manifestation of Cutaneous Leishma-
niasis is a skin ulcer, which when cured 
will evolve into a scar that usually 
leads to strong social stigmatization. 
Many complications can be associated, 
avoiding or delaying the cure process, 
which in turn increases the diseases’ 
social stigma.

The Brazilian Health Ministry 
relates the changing epidemiology 
of Cutaneous Leishmaniasis  to both 
mining, extractive activities and agri-
culture - it was historically a zoono-
sis of wild animals that occasionally 
reached people in contact with forests, 
and then has been reported from 
deforested rural- and peri-urban zones 
(brasil 2004a). Presently, there are 
three epidemiological patterns of the 
disease in Brazil: (1) silvatic – when the 
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transmission occurs in areas of primary 
vegetation, the disease is, fundamen-
tally, a zoonoses of silvatic animals; (2) 
occupational leisure – when the trans-
mission is associated with uncontrolled 
forest exploitation (forest logging for 
timber extraction; deforestation for 
road and dam building, and for the 
expansion of agricultural activities); 
and (3) rural peri-urban – in settle-
ment areas, associated with migratory 
and unplanned urbanization processes 
(brasil 2007). 

From 1985 to 1994 the inci-
dence of Cutaneous Leishmaniasis 
increased from 13 to 40 cases per 
100,000 inhabitants in Peru. The num-
ber of reported acl cases at the Peru-
vian Department of Madre de Dios, on 
the South-west Amazonian tri-nation-
al frontier, increased from 432 in 1996 
to 589 in 2003 (pEruvian rEGional 
EpidEmioloGy oFFicE 2004: unpub-
lished data). Bolivia considers the 
Department of Pando, especially the 
areas along the Brazilian frontier, as a 
Hyperendemic Zone, with the Detec-
tion Coefficient of the six munici-
palities along the tri-national borders 
varying between 198 and 1,622 (cases 
per 100,000 inhabitants) in 2004.

In Brazil, from 1985 to 2005, 
the incidence of Cutaneous Leishma-

niasis varied from 10 to 23 cases per 
100,000 inhabitants in Brazil. Of the 
reported approximately 35,000 cases 
of ACL annually, 35 - 40% are from the 
Northern Region (basano & camar-
Go 2004). In Acre, the annual num-
ber of reported cases increased from 
41 in 1980 to 1,589 in 2003 (brasil 
2004b). While the Brazil’s Detection 
Coefficient average is about 18 cases 
per 100,000 inhabitants in the last 20 
years, in the Northern region it was 
around 93 cases per 100,000 inhabit-
ants, and in the Acre State 126 cases 
per 100,000 inhabitants - the highest 
coefficient among the 27 states of the 
country (brasil 2007). Within Acre 
State, the highest Detection Coef-
ficient is found in the municipality of 
Assis Brasil, located at the tri-national 
frontier of Southwestern Amazonia, 
with an average Detection Coefficient 
(2000 to 2007) of 1,232 cases per 

100,000 inhabitants (raquEl r. cEsa-
rio: data not yet published). These are, 
undoubtedly, the reported cases. The 
Pan-American Health Organization 
(paHo 1994) estimates five unreported 
cases for each reported case in the 
Americas. It is also important to em-
phasize that the Brazilian Ministry of 
Health states, “A Detection Coefficient 
above 71 cases per 100,000 inhabitants 
represents an area under a very high 
risk of transmission” (brasil 2007).

Final remarks

The tri-national frontier at 
Southwestern Amazonia developed a 
bottom-up phenomenon called map 
(standing for Madre de Dios-Peru, 
Acre-Brazil and Pando-Bolivia), which 
is an initiative by individuals and institu-
tions that seek to develop tri-national 

FIGURE 2 - Geographic Expansion of Bartonellosis in Peru (1995-2003)

Adapted from Salvador Quispe Flores

1995 1997 1999 2001 2003
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collaboration in search of solutions for 
regional problems. The spirit of map 
reflects a social movement across fron-
tiers, which perceives that only through 
the collaboration and integration of vari-
ous segments of local, regional, national, 
and global societies it will be possible 
to attain development of Southwestern 
Amazonia with the capacity to sustain 
itself in the coming decades and beyond, 
to the year 2100. The map initiative 
has grown exponentially, from the first 
meeting in the year 2000 (25 partici-
pants) to the 5th map International and 
Interdisciplinary Conference, in Septem-
ber 2004 (1200 participants representing 
227 institutions), when a Health Section 
was included; it proposed the integration 
and the strengthening of the epidemio-
logical surveillance systems of the three 
countries, through the implementation 
of the paHo’s Leishmaniasis Epide-
miological Surveillance Project and the 
development of Early Warning Systems 
for vector-borne infectious diseases, 
among other actions (map v, 2004). 
The preliminary advances of the efforts 
towards Epidemiological Surveillance of 
Cutaneous Leishmaniasis and Bartonel-
losis were presented during the map vi 
(2006) and map vii (2007) meetings, and 
were summarized by cEsario (2007).

The development of adaptation 
tools for the negative impacts of socio-
environmental changes on the health 
determinants of human communities 
living in Southwestern Amazonia is 
urgent. These tools must include the 
development of an early warning sys-
tem for emerging infectious diseases 
in Southwestern Amazonia, embed-
ding at least two components: (1) 
the monitoring of the changes in the 
eco-epidemiology of Cutaneous Leish-
maniasis and Bartonellosis (Carrión 
Disease), in the local/regional climate 
(temperature, rainfall, air humidity, 
wind, altitude) and in land use and 
cover, and (2) the identification of the 
sand fly vectors (Diptera: Psychodidae: 
Phlebotominae) involved with the 
transmission of both diseases in the 
tri-national region.
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challenges and 
responses
J. Holdaway, T. Krafft and  

W. Wuyi

Introduction

Labour migration has played 
a crucial role in the rapid economic 
growth and urbanization process that 
China, India, Brazil and other emerg-
ing countries have experienced over 
the last decades, contributing to pov-
erty reduction in rural areas through 
remittances, and supplying labour for 
manufacturing and service industries.  
While the short-term financial benefits 
of migration for many individuals, 
families, and communities are clear, 
large-scale population movements 
present new challenges for health 
systems and public health in terms of 
disease monitoring, prevention and 
treatment. Focusing on China, this 
article provides an overview on some 
of the health risks migrants have to 
face, the evolution of research and 

policy responses, and the challenges 
that remain. 

Internal migration in China

Large scale labour migration 
has been a crucial component of the 
sweeping changes that have taken 
place in China over the last three 
decades and is inextricably linked with 
processes of industrialisation, urban-
ization, and the shift from a centrally 
planned to a largely market-based and 
globally-connected economy. Current-
ly, about 140 million people or over a 
tenth of China’s population is mobile 
depending on the definition used (nbs 
2010; cHan 2008).

The most recent round of large-
scale rural-urban migration in China 
began as a consequence of economic 

reforms starting in the late 1970s. The 
break-up of the People’s Communes 
and the introduction of the House-
hold Responsibility System stimulated 
agricultural productivity and released 
workers from agricultural employ-
ment. The creation of local Township 
and Village Enterprises (tvEs) initially 
provided opportunities for non-agri-
cultural employment in rural areas, 
but as China opened to foreign invest-
ment and embarked on a development 
strategy of export-driven growth in 
the 1980s, manufacturing industries 
began to generate a demand for labour 
and drew workers from the interior 
to the coastal regions. The expansion 
of construction and service industries 
in cities also attracted migrant work-
ers, and the development of a private 
rental market and the emergence of 
free markets for many foods made it 
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easier for mi-
grants to survive 
in the city (lianG 
2006; bai & sonG 
2002; solinGEr 
1999).

Policy sys-
tems were slow 
to respond to this 
new demographic 
reality. As late as 
the end of 1982, the State 
Council called for “strict 
control” of rural-urban mi-
gration and although other 
policies provided incentives 
to move, official documents 
generally referred to migra-
tion in negative terms. Data collection 
and service systems continued to treat 
rural and urban populations sepa-
rately, and mobile workers fell between 
the cracks. To the extent that there 
was concern about migrants’ health at 
this time, it came primarily from the 
State Family Planning Bureau, which 
attempted to make sure that migrants 
did not violate the one-child policy. 
There was little discussion of how to 
manage, much less integrate, the grow-
ing wave of rural people who were now 
flowing into cities, and public services 
such as health care and education, 
remained restricted to officially reg-
istered urban residents. The ambigu-
ous status of migrants was captured 
in their characterisation as a “floating 
population” (cHEnG & sEldEn 1994; 
davin 1999; solinGEr 1999).

As rural-urban migration con-
tinued to grow through the 1990s, the 
government initiated policies to steer 
and manage population flows. This 
occurred primarily through schemes 
to link prospective migrants with 
employment opportunities in urban 
areas and through limited relaxation 
of the hukou (household registration) 
system. Living in small towns became 
easier for migrants, especially for those 
with a fixed place of residence and 
stable source of income. Large cities, 

however, still gave 
residence only to 
those who could 
make substantial 
investments or 
held professional 
qualifications 
(cHan & bucKinGHam 2008). As rural 
people living in the city, migrants were 
a population whose health status was 
not effectively monitored by either the 
rural or urban systems – their access 
to professional health care services 
particularly remained limited. This was 
the result of the institutional separa-
tion between rural and urban health 
care systems, coupled with changes in 
both systems that eroded coverage of 
low-income groups (XianG 2004). 

Prior to reform, separate but 
fairly effective health care systems 
operated in urban and rural areas. 
Rural residents received quite exten-
sive services through the Coopera-
tive Medical System, which operated 
publicly-funded clinics and financed 
“barefoot” doctors to provide basic 
care. Urban residents received free 
health care through one of two state-
run schemes (ducKEtt 2007; bloom 
& FanG 2003). This bifurcated system 
rested on the assumption that people 
did not move between rural and urban 
areas, and consequently left rural 
migrants with no access to health care 

in the city. At the same time, the rural 
health care system that they were ex-
pected to fall back on was undermined 
with the dismantling of the communes 
and the introduction of the House-
hold Responsibility System in the 
1980s. Without a system for collective 
financing, individual families became 
increasingly responsible for paying for 
their own care, and illness quickly be-
came a major cause of poverty in rural 
areas (liu Et al. 2003). 

The New Cooperative Medi-
cal System introduced in 2002 has 
improved the situation somewhat, and 
has now been extended to cover nearly 
all rural counties, although problems 
remain in adjusting the program to 
local needs and providing adequate 
coverage for low income populations 
(cooK 2007). In 1999, reform of the 
work-unit-based system in urban areas 
led to the establishment of a system 
in which employees hold individual 
accounts to which both they and their 
employer contribute monthly, but 
which can be transferred if the em-
ployee changes jobs.  
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Migration and health risks

Over the last decade, it has be-
come increasingly clear that migrants 
present new challenges for the health 
system in terms of disease monitoring, 
prevention, and treatment, facing a 
variety of health risks that stem from 
employment, living conditions and 
their mobile status (ZHEnG & lian 
2005; XianG 2004; HansEn 2001). 

 
Although generally more 

educated than their peers who re-
main in the countryside, migrants 
are relatively low-skilled compared 
to urban workers. Consequently, and 
also because of barriers to entry into 
formal urban labour markets, they are 
concentrated in jobs that involve high 
risks of occupational injury and illness, 
including construction, mining, and 
certain types of manufacturing. They 
are also more likely to be employed 
in the informal sector or in Town and 
Village Enterprises and small private 
businesses where worker health and 
safety is inadequately regulated (li 
2008; XianG 2004; HansEn 2001). 
Like undocumented migrants in many 
countries, migrant workers in China 
are often afraid to complain for fear of 
losing their jobs, and many consciously 
or unconsciously risk their health in 
return for greater income in the short 
term (Hu Et al. 2008; WriGHt 2004). 

Data on occupational health 
and injury rates in China is unreliable. 
It is collected by many different agen-
cies and reporting is patchy (li 2008). 
This is particularly true for migrant 
workers, who often do not seek care in 
hospital. But a few statistics give some 
indication of the extent of the prob-
lem. A study by the Ministry of Health 
(moH) and the Ministry of Agriculture 
(moa) found at least one occupational 
hazard in 83% of the Town and Village 
Enterprises surveyed, and estimated 
that at least one third of workers were 
exposed to health risks. Of factories 
with hazardous conditions, less than 

half had any kind of ventilation equip-
ment. Almost five percent of workers 
surveyed had identifiable occupational 
diseases and another 11% had health 
problems that appeared but were not 
proven to be related to their work (su 
Et al. 2000). In 2005, the State Ad-
ministration of Work Safety estimated 
that there were 15,000 deaths from oc-
cupational injury annually, and 30,000 
work-related incidents in the Pearl 
River Delta area alone (XinHuanEt 
2005; cHina nEWs daily 2005). Seek-
ing to assess the scale of the problem 
from another angle, research conduct-
ed in migrant-sending communities 
estimated that 1–2 percent of all male 
migrant workers had work-related 
injuries (XianG 2004). 

Among occupational illnesses, 
the lung disease pneumoconiosis, 
accounts for over 70% of the reported 
total, with over half a million cases 
recorded by 2001 (lianG Et al. 2003). 
Fourteen thousand new cases were 
reported in 2009 – more than 90% of 
them among coal miners and over half 
in small and medium-sized enterprises 
(moH 2010). Benzene, toxic glues, and 
many other chemicals and pollut-
ants are the cause of other illnesses to 
which migrant workers are dispropor-
tionately exposed. The moH reported 
272 cases of acute and 1912 cases of 
chronic occupational poisoning in 
2009. (moH 2010)

Migrants are vulnerable in less 
obvious ways as well. First, they rou-
tinely work longer hours than urban 
residents—up to 50% longer on aver-
age, according to one study conducted 
by researchers at Chinese Academy 
of Social Sciences (du Et al. 2006). 
Another study in Hangzhou found that 
28% of migrants worked more than 
12 hours a day and 81% worked six or 
seven days a week (HEsKEtH Et al. 
2008), Working long hours increases 
the risk of injury and repetitive-stress 
disorders. And, while they earn less 
than urban residents, migrants also 
save more, meaning that they often 

skimp on food, clothes, and other ne-
cessities. Although they are less likely 
to have insurance coverage, migrants 
also spend less than urban residents on 
out-of-pocket medical expenses (du 
Et al. 2006). This frugality benefits 
their families in the short term, but 
it takes a toll on their physical and 
mental health. 

Migrants make up a large per-
centage of the population in China’s 
rapidly expanding cities, accounting 
for up to a third of the population 
of Beijing and Shanghai and an even 
greater proportion in Shenzhen and 
other new cities. The pace of urban 
expansion has strained infrastructure, 
and urban peripheries where migrants 
are concentrated tend to be under-
served in terms of water and sanitation 
services, as well as the sites of small 
scale industry (WanG & KraFFt 2008).  
Studies have found that migrants on 
average have half (11 square meters) 
the living space of urban residents, and 
that 63% of migrants live in housing 
without a bathroom, compared to 16% 
of long term urban residents (du Et 
al. 2006). Migrants working in facto-
ries often live in dormitories, which 
are typically over-crowded and do 
not have adequate protection against 
fire hazards. Because of crowding and 
inadequate sanitation, higher rates of 
malaria, hepatitis, and other infec-
tious diseases have been found among 
migrants (ZHEnG & lian 2005). In 
recent years, tuberculosis has been 
an increasing concern, with migrants 
showing higher rates of infection, de-
layed diagnosis and less access to care 
(Jia Et al. 2008; yanG Et al. 2008; 
WanG Et al. 2008; sHEn Et al. 2009). 

As a result of these stressful 
work and living environments, and 
also because they are separated from 
their families and usual social con-
straints, migrants may be more likely 
to engage in risky behaviours that may 
expose them to disease, including un-
safe sex (yanG 2008; li Et al. 2007).  
In fact, migrants’ circumstances vary 
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considerably in this respect. As ZHEnG 
& lian (2005) point out, many migrant 
workers live in dormitories where 
the gates are locked at night and no 
visitors are allowed, making it hard 
for them to be sexually active.  Other 
migrants live in enclaves together with 
others from their home village, where 
social constraints may be quite strong. 
At the same time, certain categories 
of migrants are clearly at high risk of 
Hiv/aids and other sexually trans-
mitted diseases, including those who 
work in China’s growing sex industry 
(XianG 2004; li at al. 2009; yanG Et 
al.2008; lau at al 2009).

Recent policy affecting mi-
grants’ health

Since 2000, a gradual but 
important shift has taken place in at-
titudes and policy toward migrants – a 
number of factors have contributed 
to this. Firstly, a broader change has 
taken place in social policy toward 
a greater emphasis on social justice 
and harmony (hexie shehui). Within 
this context migrants have increas-
ingly come to be seen as a vulnerable 
population with particular needs; a 
perception supported by a consider-
able volume of research documenting 
the problems of occupational health 
and safety, access to services in urban 
destinations, and social discrimina-
tion. Media reporting of such issues, 
and of egregious cases of exploitation 
and unsafe working conditions has 
also raised both public and govern-
ment awareness (XianG & tan 2005).  
With some delay, the health system 
was galvanized into action during 
the sars epidemic in 2003, in which 
migrants were seen as primary carriers 
of disease. Growing attention to Hiv/
aids, tuberculosis, and other infec-
tious and emerging diseases has also 
focused attention on migrants and 
while it used to be difficult to find 
information on migrants’ health status, 

it is now becoming routine for migrant 
status to be a variable in epidemiologi-
cal studies.

As the government has actively 
promoted migration as a development 
strategy and recognized the contribu-
tion of migrants to the economy, steps 
have been taken to end discriminatory 
practices toward migrants and inte-
grate them into urban social welfare 
schemes. From 2001, the central 
government began releasing a series of 
documents calling for attention to the 
working conditions and rights of mi-
grant workers, further requiring local 
governments to make greater efforts to 
provide more services, better working 

conditions, and schools for children. 
During this period, the government re-
peatedly acknowledged migrants’ con-
tribution to rural poverty alleviation, 
and in 2004 in a key document, also 
indicated that “rural migrant work-
ers have become a crucial component 
of the industrial work force, creating 
wealth for cities, and generating tax 
revenues” (cai  & WanG 2008).

With the change in the govern-
ment’s approach to migrants have 
come a series of policies specifically 
targeted at reducing migrants’ expo-
sure to health risks and improving 
their access to health care. The 2006 
State Council document, “Several 
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Opinions on Resolving the Problem of 
Migrant Workers,” called for further 
efforts to improve migrants’ legal 
status and access to public services 
(statE council 2006). In response 
to the State Council’s initiative, the 
Ministry of Labour and Social Security 
(molss) issued a document indicating 
its plans to expand migrant work-
ers’ participation in health insurance 
(molss 2006).The initiative focused 
on provincial capitals, large cities, and 
occupations in which migrant workers 
are concentrated, including manu-
facturing, construction, mining, and 
services. The stated goal was to have 
20 million migrant labourers enrolled 
in insurance schemes by the end of 
2006, and nearly all migrant workers 
working for urban employers enrolled 
by the end of 2008, with specific 
quotas for individual provinces and 
cities. Urban governments developed a 
variety of approaches including: giving 
migrants access to existing insurance 
schemes; setting up a separate scheme 
for migrants; and relying on rural 
insurance programs (HE & Hua 2006). 
Official statistics report that by 2009, 
over 43 million were enrolled in insur-
ance programs (nbs 2010), although 
this appears to vary widely across cit-
ies. One study in Hangzhou reported 
enrolment rates of 19% (HEsKEtH Et 
al. 2008) compared with 45% in Shen-
zhen (mou Et al. 2009). Migrants 
who are employed primarily in tvEs, 
or who migrate seasonally, may choose 
to participate in rural insurance pro-
grams which have improved consider-
ably in recent years (HE & Hua 2006). 

There is also greater attention 
to the occupational health problems 
faced by migrant workers with the 
monitoring and prevention of occupa-
tional health risks included as a goal 
of the broader reform of the health 
system. The moH conducted a survey 
of migrants’ occupational health and 
in 2006 launched a program to provide 
Basic Occupational Health Services in 
pilot sites in 20 counties of 10 prov-

inces. It was expanded to 46 counties 
in 19 provinces in 2010, with further 
measures planned for the 2009-15 pe-
riod. Efforts have focused on particular 
industries, including coal mining and 
construction and appear to have had 
some effect. Official statistics reported 
an 8.8% decrease in the number of 
reported deaths in workplace acci-
dents in 2009, to 83,196, or 2.4 people 
for every 100,000 working in mining 
industry, commerce, and trade respec-
tively. The number of miners who died 
for every million tons of coal produced 
was 0.89, a drop of 24.5% over the 
previous year (nbs 2010). In addition 
to the government, a number of nGos 
are now involved in providing training 
on occupational health and safety.

Continuing challenges for re-
search and policy

Despite greater awareness, 
many difficulties remain in address-
ing the health needs of migrants. 
Although the new insurance schemes 
are expanding, for a variety of rea-
sons, the majority of migrants are still 
not covered. Some are defined out of 
eligibility (e.g., the Shanghai program 
does not include people working in 
agriculture or as housekeepers – two 
large groups that are rarely covered 
by employers). In other cities, such as 
Shenzhen, comprehensive schemes 
face problems of employer compliance, 
especially among smaller firms (mou 
Et al. 2009). Even where it is avail-
able, co-payments, upfront payment 
for services and ceilings on cover-
age often deter migrants from buy-
ing insurance and from seeking care. 
Awareness of the need for treatment 
and trust in health providers are also 
an issue (barniGHausEn Et al. 2007). 
Overall, insurance enrolment and use 
of services show demographic patterns 
common to other countries that lack 
universal coverage (mou Et al. 2009; 
HEsKEtH Et al. 2008).

To date, the focus of most 
policy has been on improving mi-
grants’ access to healthcare in urban 
areas. However, many migrants who 
are injured or become severely ill 
return to the countryside, where they 
present a serious challenge to the rural 
health care system and an economic 
and social burden on rural commu-
nities. The serious health risks that 
migrants face have led one group of re-
searchers to characterise migration as 
a process of “youth mining” in which 
the human resources of rural young 
people are being consciously expended 
in pursuit of financial gain, as China’s 
countryside exports healthy workers 
and re-imports the sick and injured 
(Hu Et al. 2008). This remains an area 
in which research is still limited and 
explicit provisions for disabled work-
ers have yet to be introduced, although 
some programs have begun to address 
the needs for rehabilitation among 
returning migrants (loa Et al. 2008). 
In fact, many migrants do not return 
to their villages but to small towns and 
cities in the same province, which lack 
the resources of large cities but do not 
receive the subsidies available to rural 
areas. Building health service capacity 
in county towns and small cities would 
therefore seem to be a priority (sci-
EncE timEs 2010).  

In terms of prevention, there is 
now a strong commitment on the part 
of the central government to improve 
occupational health and safety in in-
dustries in which migrants are concen-
trated. But even with this political will, 
progress will not be easy. The monitor-
ing and enforcement system faces seri-
ous problems of capacity. For example, 
according to the Provincial Admin-
istration of Worker Safety, in 2006, 
Jiangsu had over 230,000 industrial 
enterprises employing nearly twelve 
million people, as well as 34 coal mines 
and 3,000 other mines. Another 3.8 
million people were working in the 
construction sector. But the province 
had only 563 professional safety in-
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spectors and 256 occupational health 
inspectors (Xia 2006). In poor areas, 
it is hard to recruit and retain trained 
personnel, who generally leave to find 
work elsewhere, and enforcement is 
further hampered by the difficulty of 
regularly inspecting facilities in remote 
locations. As with the enforcement of 
environmental regulations, corrup-
tion and local protectionism are also 
serious problems, especially in poor 
areas with few alternative sources of 
revenue. 

In most cases, migrants find 
themselves at risk as the result of a 
complex interaction between structur-
al factors and choices made by indi-
viduals and their households. Migrants 
often risk their health as the result of a 
lack of information, a lack of alterna-
tives, or in some cases, a deliberate 
decision in return for other perceived 
benefits. A much better understanding 
of how migrant households and indi-
viduals perceive and respond to vari-
ous health risks, how they access and 
use information, and how they value 
and weigh considerations of health and 
increasing income is needed. 

Given the diversity of the 
migrant workforce, and the range of 
different health risks to which they are 
exposed as the result of their specific 
occupations and place of residence, 
these issues need to be explored 
through in-depth research on par-
ticular sub-populations and employ-
ment sectors. There is also a need for 
longitudinal research that can capture 
the effects of cumulative exposure of 
migrants to occupational and environ-
mental health risks and the long-term 
costs of lost capacity to work and in 
treatment and care for the sick. All 
these tasks are complicated by the 
pace of urbanization and by ongoing 
changes in the structure and loca-
tion of industries in which migrants 
are concentrated, including the trend 
towards relocating many industries 
away from major cities and into the 
hinterland.

Nearly all work on migrant’s 
health focuses on their physical 
condition, but migration also causes 
considerable psychological stress that 
can have serious consequences. The 
recent spate of suicides at the Apple 
contractor Foxconn in Shenzhen is a 
dramatic manifestation of stress-re-
lated health issues. More often, stress 
has an insidious effect, exacerbating 
physical health problems and making 
it difficult for individuals to live pro-
ductive and fulfilled lives. Sources of 
stress include discrimination, but also 
isolation and separation from family: 
Studies indicate that migrants stay 
away from home on average for four 
to seven years (murpHy 2002; nGai 
2005). Some researchers are begin-
ning to explore these issues but the 
findings are as yet somewhat incon-
clusive (WonG Et al. 2008; li Et al. 
2007). The implications of migration 
for the physical and mental health of 
migrants’ children represent another 
problem that is only beginning to be 
explored but is now beginning to re-
ceive attention in professional journals 
(li Et al. 2009; cHEn Et al. 2009; lu 
Et al. 2008; WonG Et al. 2008; yE & 
pan 2008).

Policy toward rural-urban 
migration in China has undergone 
a significant shift in the last decade, 
and improving the working and living 
conditions and access to health care of 
migrant workers in cities is now clearly 
on the agenda of national and local 
governments. Nonetheless, migrants’ 
mobility and their concentration in 
hazardous industries continue to make 
it difficult to reduce their exposure 
to environmental and occupational 
health risks and to ensure their access 
to affordable care. As it grapples with 
these challenges, China is experiment-
ing with a number of approaches to 
addressing migrant health issues that 
will be informative not only in the 
domestic context but also for other 
countries undergoing significant inter-
nal migration.

Jennifer Holdaway

Social Science Research Council (SSRC); Brooklyn, USA.

holdaway@ssrc.org
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Introduction1

Global climate change and 
megacity urban health is of vital 
relevance at a time when the major-
ity of the world’s population is living 
in urban areas. It is especially in the 
megacities of developing countries 
that higher urban growth rates can be 
found (un-Habitat 2008). Further, 
WHo estimates suggest that around 
150,000 deaths now occur in low-

1 We thank the German Research Foundation 

(DFG) with the Priority programme 1233 “Megacities 

Megachallenge – Informal Dynamics of Global Change” 

for funding the project Dhaka INNOVATE. 

income countries each year due to 
climate change (mcmicHaEl 2000; 
WHo 1990, 2009). Hazards range from 
the increased risks of extreme weather 
events, to effects on infectious disease 
dynamics and sea level rise leading to 
salinisation of land and water sources. 
These factors further push villagers to 
move to the cities to find alternative 
income sources. 

Urban environments influ-
ence almost every aspect of human 
health and wellbeing. Generally, cities 
are associated with both positive and 
negative effects on public health. On 
the one hand, they offer various public 

health innovations, provide improved 
health care and services, and offer bet-
ter information and health education. 
On the other hand, cities are com-
monly areas of deteriorated physical 
and social environments. Especially 
in rapidly urbanizing megacities of 
developing countries, the growing 
number of people living in slums and 
unhealthy environments is of rising 
concern. High levels of environmental 
pollution, high building densities, and 
the loss of social connections often 
have negative impacts on the health 
of urban residents (HarpHam 2009; 
stEpHEns Et al. 2008).

During the past decade there 
have been various frameworks pro-
posed that consider the interrelation-
ships among social and environmental 
influences and population health 
(dEHollandEr 2003; GalEa Et al 
2005; and GEE paynE-sturGEs Et al, 
2005). Nevertheless, most of these 
frameworks have been developed in 
the context of cities in industrialised 

Urban health in megacities
extending the framework for  
developing countries
O. Gruebner, R. Staffeld, M.M.H. Khan, K. Burkart, A. Krämer, P. Hostert
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countries. As living conditions, urban 
structures, social and cultural aspects 
differ greatly among countries and 
particularly between industrialised 
and developing countries, most exist-
ing frameworks cannot be applied to 
developing megacities but have the 
potential to be adapted to the particu-
lar circumstances which exist in the 
megacities of developing countries. 
One of these conceptual frameworks 
proposed by GalEa Et al. (2005) has 
been widely accepted in the research 
community. Since it was developed in 
the context of North American cities, 
the goal of this study is to apply and 
extend this framework to megacities 
in developing countries. We focus on 
Dhaka, the capital of Bangladesh, since 
it is one of the fastest growing mega-
cities in the world with currently 13 
million inhabitants and more than one 
third of the population living in slums 
(burKart Et al. 2008). 

The framework for urban health 
and the environment

The conceptual framework of 
GalEa Et al. (2005) is based on the 
hypothesis that multiple levels of influ-
ence shape population health. The core 
concept underlying the framework is 
that the social and physical environ-

ments that define the urban context 
are shaped by municipal factors, such 
as government and civil society, and 
that national and global trends set the 
context in which local factors operate. 
The framework assumes that the urban 
environment in its broadest sense 
(physical, social, economic, and politi-
cal) affects all strata of residents, either 
directly or indirectly. In order to con-
sider all these factors and the ways in 
which they affect the health of urban 
populations this conceptual frame-
work proposes mechanisms through 
which these variables may influence 
the conditions that are the primary 
social and economic determinants 
of the health of urban populations 
(Figure 1). This leads to the conclu-
sion that in order to understand urban 
health it is important to shift the focus 
of inquiry away from disease outcomes 
towards urban exposures, namely, the 
characteristics of the urban context 
that influence health and wellbeing in 
cities. Furthermore, research on urban 
health must acknowledge the reality of 
complexity. This complexity can itself 
cause or exacerbate problems, where 
a response to one part of a problem 
can precipitate an accident or other 
disastrous unintended consequences 
(pErroW 1999).  Approaches that 
recognise the importance of studying 
interactions at multiple levels are thus 

a useful tool for the study of urban 
health (diEZ-rouX 2000; GalEa Et 
al. 2005; vlaHov & GalEa 2003).

Applying the framework to 
megacities of developing coun-
tries: evidence from Dhaka, 
Bangladesh

Adapting the above framework 
to megacities in the developing world, 
we propose that the urban context is 
defined by both the bio-geo-physical 
and the human-social systems, which 
determine urban health at different 
scale levels (Table 1). We also as-
sume that while the urban environ-
ment affects all strata of residents, 
either directly or indirectly, the urban 
population carries different exposures 
to health risks depending on factors 
to be measured at the various relevant 
scales. 

Enduring structures and conditions

In their concept GalEa Et 
al. (2005: 1021) highlight the role of 
enduring social structures and condi-
tions, which is reflected in the prevail-
ing political and economic system 
underlying all aspects of living in 
particular countries. While economic 
and governmental systems, religion, or 
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culture might be viewed as enduring 
social structures and conditions, we 
argue that the geography of a country 
or region - such as the climatic zone or 
the geology - determines the physical 
condition in which local variations ap-
ply. These enduring social and physical 
structures and conditions are likely to 
play a role in shaping the other key ele-
ments in the framework. 

For example, Bangladesh has a 
constitutional democracy which can-
not yet be considered as consolidated. 
Corruption, weak institutions and 
mismanagement have contributed to 
a fundamental distrust of the politi-
cal class. Further, with a liberal but 
weak economic system with a GDP per 
capita of 560US$ (imF, 2009), Bangla-
desh provides hardly any state driven 
social insurance and no health insur-
ance system for its citizens (islam 
2005). Geographically, Bangladesh is 
determined by a tropical climate with 
heavy downpours in the monsoon sea-
son (June to September). Large parts 
of the country are inundated almost 
every year with, at times, devastating 
consequences for public life and hu-
man health (burKart Et al. 2008).

Global and national trends  
and dynamics

As outlined in GalEa Et al. 
(2005: 1021), global and national 
economic, social, and political trends 
shape cities in both the long and the 
short-term (Figure 1). One prominent 
example of an economic trend in Dha-
ka is the flourishing export-oriented 
garment industry. More than 800,000 
of Dhaka’s inhabitants are employed in 
this sector producing labour intensive 
goods under poor working conditions 
(KabEEr & maHmud 2004). Social 
trends are, for example, constituted by 
migration and immigration. In Dhaka, 
300,000 new migrants arrive every 
year (World banK 2007) and initially 
concentrate in marginal settlements 
due to poverty (cus 2006; islam 

2005). National trends in the role of 
the government affect the financial 
and political support that municipal 
governments can mobilise to confront 
new threats to health (GalEa Et al. 
2005: 1022). Rapidly growing slums 
in Bangladesh’s major cities create 
enormous pressure on public services 
and utilities. Government agencies 
are trying to address these challenges 
by focusing on slum development, 
low-cost housing, and relocation. 
Many nGo activities coincided with 
the government’s poverty-alleviation 
initiatives, with  programmes starting 
in the late 1980s focusing particularly 
on health, education, water, sanitation, 
and credit (Habib 2009).

GalEa Et al. (2005: 1022) 
further propose sub-urbanisation as 
a global and national trend. While 
sub-urbanisation is mostly happening 
in cities of industrialised countries, 
urbanisation is taking place in many 
cities of developing countries (sattEr-
tHWaitE 2002). However, both pro-
cesses are structural changes in land 
use most often connected with the 
loss of ecosystem services (ma 2005). 
In the mega-urban region of Dhaka 
for example, GriFFitHs Et al. (2010) 
found that urban land use increased 
nearly threefold during a 16-year 
period from approximately 162 km² in 
1990 to nearly 440 km² in 2006. Three 
main urban growth related processes 
characterised land system change 
around Dhaka during that time. First, 
prime agricultural lands and ecologi-
cally valuable areas were increasingly 
being converted into settlement areas 
or land in-filling. Second, there was 
extensive industrial sprawl in Dhaka’s 
peri-urban hinterlands. Third, the fast 
growth of satellite and model towns 
was a dominating element of urban 
expansion.

While the concept of GalEa Et 
al. (2005: 1021) reflects developments 
only on a social level, we introduce 
the importance of physical dynam-
ics, such as global climate change and 

seasonal effects, since physical dynam-
ics also determine urban health, both 
in the long and the short-term (Table 
1). Global climate change is one of 
the priority ecological challenges of 
our time. The ipcc has assessed and 
published a comprehensive scientific 
basis of the physical and climatologi-
cal forces and directions of climate 
change, as well as of its possible and 
likely implications. Besides various 
ecological and economic implica-
tions, human health will be profoundly 
affected by a changing climate. The 
effect of climate, weather and atmo-
spheric conditions on human health 
is well recognised within the scientific 
community. Numerous studies have 
investigated the association between 
temperature and mortality; most of 
them were focused on industrialised 
countries in the mid-latitudes (basu 
& samEt 2002; EuroWintEr Group 
1997; rau 2006). However, the effect 
of meteorological conditions depends 
on the geographical region, the aligned 
macro- and mesoclimatic conditions, 
and the prevailing burden of disease, 
as well as socio-cultural and socio-
economic aspects (burKart & Endli-
cHEr 2009; curriEro Et al. 2002; 
JEndritZKy 1992; mcmicHaEl Et al. 
2008). All of these determinants are 
subject to spatial and temporal fluctua-
tions and dynamics. Due to a lack of 
both resources and available data, little 
is known about the atmosphere-health 
relationship in tropical developing 
countries. In particular, the complexity 
of the matter requires a detailed and 
differentiated analysis and – during 
times of climate change – knowledge 
about interdependencies between 
season, climate and health is gaining 
in importance (conFaloniEri Et al. 
2007; KalKstEin 1993; WHo 2009). 

In Bangladesh, seasonal effects 
like tropical or monsoonal rain show-
ers and related river erosion and flood-
ing appear regularly every year, albeit 
with changing intensity and varying 
effects on human health. aHmEd & 
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FalK (2008) for example, showed the 
effects of global climate change for 
Bangladesh. Salinisation of agricul-
tural fields is increasing in pace in the 
south of the country due to the rise 
in frequency of cyclones. burKart 
& EndlicHEr (2009) further showed 
that urban population health in Dhaka 
varies with different seasons and is 
determined by atmospheric variables 
such as temperature and humidity. For 

instance, they found that 
all-cause mortality levels 
are generally higher during 
the cold season. Likewise, a 
winter peak was observed 
for cardiovascular and respi-
ratory mortality.

Municipal level determi-
nants

Municipal level 
determinants of health are 
those determinants which 
can be applied to the whole 
urban area or to large areas 
of the city. We propose 
grouping them into urban 
sociological and urban 
ecological determinants. 
The perspective of urban 
sociology includes the mu-
nicipal government, the civil 
society and markets. 

Municipal govern-
ment and other government 

agencies such as Dhaka City Corpora-
tion (dcc) and the Local Government 
Engineering Department (lGEd) have 
the authority to improve the health 
of the urban population by improv-
ing the overall environment (e.g. slum 
settlements). For instance, the unicEF-
funded Slum Improvement Project 
(sip) in collaboration with lGEd at-
tempts to ameliorate the slum environ-
ment through infrastructure develop-

ment, cleaning footpaths, drains and 
latrines, primary health care, credit 
provision, community participation, 
increasing awareness, and women 
empowerment (Habib 2009). 

Many civil societies and 
voluntary organisations including 
media and press such as the Centre 
for Policy Dialogue (cpd), Poribesh 
Rokkha Shopoth (porosH), Doctors 
for Health and Environment (dHE), 
Bangladesh Environmental Lawyers’ 
Association (bEla), The Daily Star and 
The Prothom Alo are actively working 
for the prevention of environmental 
degradation (islam 1999; sobHan & 
raHmatullaH 2003) by knowledge 
generation, awareness raising, policy 
influencing and capacity building 
(sobHan & raHmatullaH 2003). 

GalEa Et al. (2005: 1024) 
stress the central role of markets in 
determining the health of urban popu-
lations, as markets allocate crucial 
elements of the citizen’s life, such as 
housing, food, employment opportuni-
ties, medical care, and transportation. 
In contrast to cities in high-income 
countries, the economy of the rapidly 
growing urban areas of developing 
countries is characterised by the domi-
nance of the informal economy. This 
sector offers a flexible labour market, 
absorbs most of the workforce and 
provides income-generating opportu-
nities and services for a large num-
ber of unskilled and manual labours 
(upadHyay 2007). KulKE & staFFEld 
(2009) found that informal activities 
in Dhaka are the survival means for a 
substantial section of the workforce. 
Most of the migrants who come to 
Dhaka are engaged in the informal 
sector as the formal economy fails to 
absorb them. According to their study, 
more than 80% of adult slum dwell-
ers are engaged in informal activities. 
Although the informal sector sub-
stantially contributes to the national 
and urban economy (HEinonEn 2008; 
nWaKa 2005), informal sectors are 
often associated with unfavourable 
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conditions with regard to, among 
others, working and living conditions, 
pollutants, discrimination, exploita-
tion, income, occupational safety, and 
legal and social security. All these fac-
tors substantially increase the risks of 
ill-health among people engaged in the 
informal sector. 

Using the perspective of urban 
ecology, we propose to include ecosys-
tem services (Ess) and urban fabric. 
For example, urban expansion facili-
tates the loss of regulating Ess (e.g. 
water retention during the monsoon 
season) and provisioning Ess (e.g. local 
food production). The study of GriF-
FitHs Et al. (2010) makes it obvious 
that the widespread practice of earth 
in-filling in low lying, (i.e. temporally 
inundated) areas, for building ground 
construction is increasing in pace in 
Dhaka. The loss in provisioning and 
regulating Ess fosters deteriorating liv-
ing conditions and increases environ-
mental risks, particularly the risk of 
flooding (caldWEll 2004; GriFFitHs 
Et al. 2010). Due to poverty, such 
negative effects are most prominent 
in the marginal settlements (burKart 
Et al. 2008). Furthermore, Dhaka’s 
expansion has been constrained by 
the surrounding tributary rivers of the 
Ganges-Brahmaputra Basin resulting 
in extreme densification of urban ar-
eas. Dense urban areas can be identi-
fied through their impervious urban 
fabric; this has manifold consequences 
for the urban ecosystem, including 
increased surface runoff or urban heat 
island effect (albErti 2009), thus indi-
rectly affecting urban health.

We further propose including 
meso- and microclimate issues, such 
as the urban heat island effect, which 
is directly connected to the urban 
fabric. burKart & EndlicHEr (2009) 
for example, found that cardiovascular 
mortality in urban areas of Bangladesh 
showed a secondary maximum during 
the hot season. This underscores the 
relevance of the urban heat island, as 
well as the increased vulnerability of 
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urban populations toward heat. These 
findings can be helpful for identify-
ing target groups and target regions. 
Moreover, certain times and seasons 
were identified for which increased 
care can mitigate excess mortality.

Neighbourhood level determinants

When considering the differ-
ent scales which constitute urban 
living conditions, it seems logical to 
additionally introduce the neighbour-
hood level, as it directly determines 
urban public health.  For example, 
health responses may differ depend-
ing on people’s social environments 
(i.e. social networks, social capital, 
segregation, social support, popula-
tion density and security); availability 
and affordability of health and social 
services; and socio-economic status. 
The main health care providers for 
the poor and disadvantaged in Dhaka 
come from the private sector (usaid 
2004) or the informal sector, and pro-

vide mostly non-qualified practitioners 
(aHmEd Et al. 2009). KHan Et al. 
(2009) found a higher burden of com-
municable diseases and underweight/
malnutrition among poor population 
groups in urban slums than among the 
inhabitants of urban affluent areas. In 
contrast, urban affluent residents suffer 
more from non-communicable diseases 
and overweight/obesity than slum and 
rural inhabitants. Intra-urban health 
differences are sometimes even larger 
than rural-urban differences. Such 
health inequalities may be attributed 
to, for instance, differences of socio-
economic status and varying lifestyles 
of inhabitants (KHan Et al. 2009). 
Socio-economic status defines, among 
other things, the frame of action within 
which a household can respond to a 
health threat. In this context, resilience 
can be considered as the intrinsic ability 
of a household, a person, or a commu-
nity to resist or cope with the impact of 
a physical or social event (villaGrÁn 
dE lEÓn 2006).

Conceptualising urban 
health not only requires 
analysis of current health 
determinants, but should 
include consideration of 
the dynamic nature of the 
cause-consequence chain 
which underlies the strong 
effects of, for instance, 
global climate change. 

Furthermore, health responses 
may also differ depending on varia-
tions in the quality of the physical 
environment (i.e. ecosystem services) 
and in the artificial built environment 
that influence exposure to relevant 
effects. For example, health responses 
may differ depending on people’s 
exposure or resilience to poor health. 
Exposure can be determined by the 
geographical distance to a health 
threat (e.g. source of air pollution or 
noise). It is also crucial to consider 
the period over which a person is 
exposed to a health threat. In contrast, 
short geographical distances to health 
promoting sites (e.g. parkland), may 
contribute to good health and resil-
ience. However, there is also a second 
more qualitative element to exposure 
to the physical environment. KHan 
Et al. (2009), for example, found that 
housing and infrastructure were part 
of the explanation for health inequali-
ties between urban poor and affluent 
populations. Also the type of water 
connection or the type of sanitary 
facility either increases or decreases 
exposure towards poor public health 
(un-Habitat 2003). 

TABLE 1: Extended Framework for Urban Health: Multi-level Effects of Mega-urban Envi-

ronments Related to Human Health

Local context / Scale 
level

Bio-Geo-Physical System Human Social System

Enduring structures 
and conditions

Climatic zone•	
Geology/Geomorphology•	

Economic systems•	
Religion•	
Culture•	
Government•	

Global & national 
trends and dynamics

Global climate change•	
Climatic seasons•	
Land use and land cover change•	

Globalisation•	
Changing role of government•	
Immigration and migration•	

Municipal level deter-
minants

Urban ecological determinants•	
Provisioning and regulating •	
ecosystem services
Meso- and microclimate•	

Urban sociological determinants•	
Civil society•	
Markets (including informal •	
sector)
Municipal government•	

Neighborhood and 
household level deter-
minants

Natural Environment•	
Urban green/park/land•	
Air•	

Artificial built environment•	
Type of water supply•	
Type of sanitation•	
Type of housing•	
Noise•	

Social Environment•	
Social networks•	
Social capital•	
Segregation•	
Social support•	
Population density•	
Security•	

Health and social services•	
Socio-economic status•	

Individual level effects Age, gender, education, health knowledge, marital status, place of birth, 
attitudes, behaviour, etc.
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Individual effects

Although the health of a 
population is determined by a large 
number of factors (Table 1), we place 
more emphasis on individual level 
determinants such as age, education, 
marital status, behaviours and health 
competencies. The effects of individual 
factors are stronger than other level 
determinants. KHan & KrÄmEr (2010) 
found that cigarette smoking and 
smoking inside the home were signifi-
cantly lower among people with better 
health knowledge and education. Slum 
dwellers with better health knowledge 
also reported better environmental 
management (e.g. garbage was col-
lected regularly in their areas) and 
better living conditions (e.g. living in a 
house getting sufficient light and air) 
than slum dwellers with poor health 
knowledge. 

Public health interventions and re-
search

One of the fundamental pur-
poses of public health intervention is 
to promote living environment condi-
tions and healthy lifestyles through 
environmentally friendly behaviour, 
health education and improved per-
sonal hygiene. Such interventions are 
particularly necessary for slum dwell-
ers because such people experience 
a higher burden of diseases, mainly 
attributable to poor socio-economic 
and environmental conditions, poor 
governance, and limited basic and 
health care resources. Community-
based public health interventions thus 
need to be at the centre of our inter-
est. Several studies have reported on 
the effectiveness of interventions in 
developing countries including Dhaka 
(luby 2001; rana Et al. 2009; sHa-
Hid Et al. 1996). For instance, after 
one study, the incidence of diarrhoea 
was 62% lower in the intervention 
community (who twice a week re-
ceived half a bar of soap and a pitcher 

to facilitate hand washing) than in the 
non-intervention community. Through 
this intervention study, participants 
were encouraged to wash their hands 
with soap before eating or handling 
food and after urination or defecation 
(sHaHid Et al. 1996).

Conclusions

Conceptualising urban health 
not only requires analysis of cur-
rent health determinants, but should 
include consideration of the dynamic 
nature of the cause-consequence chain 
which underlies the strong effects of, 
for instance, global climate change. 
Conceptual frameworks for urban 
health need to be further extended 
to consider informal processes and 
environmental exposures of poor 
population groups in the megacities of 
developing countries. Multiple deter-
minants and interacting factors at dif-
ferent scale levels need to be addressed 
when megacity urban health is investi-
gated. We described urban exposures 
and the reality of complexity within an 
extended framework for urban health 
in megacities of developing countries, 
in order to support intervention strate-
gies for slum improvement in Dhaka 
and other megacities in comparable 
settings worldwide.
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Pacific SIDS are particularly vulner-
able to the health impacts of climate 
change. Interviews with experts 
examine health sector responses to 
climate change and key actors setting 
the agenda.

Introduction

The future implications of cli-
mate change have been widely recited, 
not least within this publication. Yet, 
to be writing this article from Suva 
(Fiji), while waiting for a category 
four tropical cyclone to pass, is a stark 
reminder of the impact global environ-
mental change is already believed to be 
having on the most vulnerable parts of 
the world. 

Extending from the Federated 
States of Micronesia in the East to 
French Polynesia in the West, Pacific 

small island developing states (sids)1 
are spread over thirty-six percent 
of the world’s surface and consist 
predominantly of small, dispersed 
populations. Pacific sids are low-lying 
developing countries that have been 
vocal advocates for action on climate 
change, as they comprise an environ-
mentally fragile region. Pacific sids 
are of particular interest for climate 
change research due to the high level 
of environmental change presently 
being experienced and may provide 
a barometer for the ability of vulner-
able countries to adapt to the health 
impacts of climate change (patZ & 
Kovats 2002).

Research into the health 
implications of global environmental 
change is an emerging science that has 
been dominated by efforts to model 
the future health impacts of processes 

1 Comprising American Samoa, Cook Islands, 

Federated States of Micronesia, Fiji, French Polynesia, 

Guam, Kiribati, Nauru, New Caledonia, Niue, Northern 

Mariana Islands, Palau, Papua New Guinea, Republic of 

Marshall Islands, Samoa, Solomon Islands, Timor-Leste, 

Tonga, Tuvalu, and Vanuatu.

such as heat waves and other extreme 
weather events, patterns of infec-
tious disease, and food yields (see for 
example, Kovats Et al. 2005; mcmi-
cHaEl Et al. 2006; mcmicHaEl Et 
al. 2008). Food security and access to 
fresh drinking water are already recog-
nised as primary threats to the public 
health of many Pacific nations as saline 
intrusion into ground water tables is 
brought about by rising sea levels and 
increases in extreme weather events 
(comriE 2007). The very viability of 
some islands may be compromised 
if predictions by the ipcc (2007:2) of 
further sea levels rise and warming 
of 0.2 degrees Celsius per decade are 
realised. While international agree-
ments on emission reductions have 
sought to conceptualise the impacts 
of climate change in terms of global 
temperature shifts, Kovats Et al. 
(2005) remind us that, as far as public 
health is concerned, other thresholds 
are also important. These may be the 
local temperature shifts that see mos-
quito breeding grounds expand, or the 
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regular intrusion of salt water into the 
fresh water lens of an atoll. 

Many of the anticipated health 
effects of climate change in Pacific 
sids are anticipated to be indirect, 
connected to the increased stress and 
declining well-being that comes with 
property damage, loss of economic 
livelihood, and threatened communi-
ties (lancEt & univErsity collEGE 
london institutE For Global 
HEaltH commission 2009). Vul-
nerability is a concept of particular 
resonance to Pacific sids as colonial 
legacies, aid dependency, growing 
remittance levels, and little diversifica-
tion of exports tie the well-being of 
Pacific sids to the success of overseas 
economies (broWnE & minEsHima 
2007; Kaly Et al. 2002). The poten-
tial for climate change to undermine 
economic development, and in turn 
worsen poverty and its antecedents, is 
a very real concern for Pacific govern-
ments and for the health of their popu-
lations (Kovats Et al. 2005; mcmi-
cHaEl Et al. 2008; morrEll Et al. 

2009). From a governance perspective, 
this landscape of vulnerability makes 
the agendas of aid agencies, nGos and 
national governments integral to pro-
moting health sector resilience to the 
effects of climate change.

This article draws on prelimi-
nary findings from interviews under-
taken with experts across Pacific sids 
and a growing body of literature on 
global health governance to relate our 
current scientific understanding of 
the health impacts of climate change 
to health sector action. I examine the 
action experts believe is necessary to 
prepare Pacific sids health systems for 
the effects of climate change address-
ing the following

Are the health effects of climate 1. 
change currently being experi-
enced in Pacific sids and how 
are health sectors responding?
Which actors are shaping health 2. 
sector adaptation to the effects 
of climate change? 

Governance and the health ef-
fects of climate change

Supported by a rapidly growing 
body of evidence the health implica-
tions of climate change are widely 
cited at international meetings as a 
reason to demand action on climate 
change (Kovats Et al. 2005:1409-
10; mcmicHaEl Et al. 2006; mc-
micHaEl Et al. 2008). Efforts to 
mitigate the effects of climate change 
are, however, anticipated to largely 
take place outside the domain of the 
health sector, thereby limiting health 
sector response to adaptation initia-
tives. Adaptation for climate change 
is equated by FrumKin Et al. (2008) 
with the well established concept 
of public health preparedness and 
necessitates that traditional public 
health initiatives, such as vaccination 
programmes, disease surveillance 
and monitoring, be integrated with 
weather warning systems, climate 
forecasts and disaster preparedness. 
Health system strengthening must be 
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coupled with local adaptation initia-
tives that, Pacific countries argue, 
should be community-driven with 
both short and long-term outcomes to 
engage communities (morrEll 2009). 
Presently, Pacific sids are working to 
reconcile traditional concepts of health 
and well-being with the Western 
disease-centred model of health care 
and the role of donors in facilitating or 
hindering this approach is explored in 
this paper (uEda 1996:220; yanuca 
islands dEclaration 2005). 

Pacific sids have been highly 
active in pursuit of climate change alli-
ances, building international networks, 
such as the Alliance of Small Island 
States, and taking their concerns to 
global governance bodies such as the 
un (asHE Et al. 2009; GalEa Et al. 

2000; pEllinG & uitto 
2001). in 2009, the Pacific 
Island Forum Secretariat 
leaders reiterated a call for 
overseas assistance to help 
strained sectors, including 
health, to adapt to chal-
lenges associated with 
“extreme climatic events, 
such as tropical cyclones, 
flooding and droughts, 
while simultaneously 
delivering on sustainable 
development goals” (pa-
ciFic island Forum sEc-
rEtariat 2009: 4). While 
attention has been focused 
on emission reductions in 
developed and emerging 
economies, the funding for 
adaptation initiatives in 
the worlds most economi-
cally and geographically 
vulnerable regions remains 

unresolved. For example, international 
funds established in the late 1990s 
under the United Nations Frame-
work Convention on Climate Change 
(unFccc), prioritised mitigation of the 
effects of climate change, with funding 
for adaptation only becoming available 
in 2005 and with limited accessibility 
(macE 2005; maclEllan 2009). 

Inadequate health care infra-
structure increases vulnerability to the 
effects of climate change and reduces 
the adaptive capacity of nations (patZ 
& Kovats, 2002). Finau (1994:154) 
describes the unique geography of 
Pacific countries as creating “small 
captive populations” with whom 
health workers have personal relation-
ships. While this may be the case, the 
strain on public health is evident with 
more than 20% of deaths in the region1 
attributed to unsafe water, sanitation 
and hygiene inadequacies (sopac 
2008). The remote geography of Pacific 

1 Data refers to the Cook Islands, Federated 

States of Microniesia, Fiji, Kiribati, Nauru, Niue, Palau, 

Papua New Guinea, Repblic of Marshall Islands, Samoa, 

Solomon Islands, Tonga, Tuvalu and Vanuatu.

sids also creates numerous challenges 
for their health systems; amongst these 
is the retention and training of medical 
staff, the collection of health system 
data and the provision of infrastruc-
ture (Finau 1994). 

Methods

Interviews with academic, 
government, and non-governmental 
experts are currently being undertaken 
to gain insight into the nature of health 
sector action on climate change. Ap-
proximately thirty participants are be-
ing sought to participate in interviews 
from a range of regional and national 
organisations. The selection of key in-
formants recognises that health policy 
responses to climate change transcend 
scale, as local adaptation initiatives are 
connected to such factors as national 
capability, regional policies, and global 
support. 

This paper draws on the exist-
ing literature and the preliminary 
results of in-depth interviews with six 
key informants undertaken in March 
of 2010. Interviews were between 34 
minutes and 1hr 23 minutes in dura-
tion and incorporated experts from a 
range of non-governmental organisa-
tions and universities working at na-
tional and regional levels. The data was 
analysed thematically and, due to the 
ongoing nature of the research, draws 
considerably from existing studies of 
health and development in the Pacific. 

Results

Health researchers have 
highlighted the many threats that the 
populations of Pacific sids face due to 
climate change. While participants in 
this research did not doubt the pres-
ence of climate change several did note 
that other climatic processes includ-
ing El Nino weather systems may be 
the dominant cause of environmental 
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change. These participants highlighted 
the challenge scientists face in isolat-
ing the effects of climate change in Pa-
cific sids, particularly at the local level, 
where longitudinal data is sparse. Re-
gardless of the cause of environmental 
change, experts agreed that action 
and financial investment is needed to 
prepare health systems. Community 
stress as food and fresh water stocks 
have been eroded by drought and in-
creasingly frequent storm surges were 
frequently cited. The increased vulner-
ability of the smallest nations, such as 
Kiribati, was a concern of most partici-
pants who questioned their future in 
the face of environmental change. The 
results section examines how health 
sectors may best respond to the effects 
of climate change and explores who is 
driving the health and climate change 
agenda in Pacific SIDS.

Health sector action on climate change

Interviews with key informants 
sought to identify the health system 
needs most urgent to reducing the 
implications of climate change. Partici-
pant narratives consistently stressed 
the need for improved surveillance 
and emergency preparedness, coupled 
with concern over the accessibility of 
health services, and workforce issues, 
particularly for those residing in more 
remote areas. These needs are consis-
tent with recommendations for general 
health sector development identified 
by KuartEi (2005) and Finau (1994) 
and indicates that investments in 
climate change should pursue broad 
goals of health system strengthening, 
as one participant explained: “We are 
not in a situation where everything 
is in place and everything is doing 
fine and health systems are great and 
now there is a threat coming through 
climate change. We’re in a situation 
where there are a lot of unfinished 
agendas, so we still need better sys-
tems in place and more resources and 
more developed procedures indepen-

dent from climate change” (Regional 
nGo). 

Difficulty in the training and 
retention of medical staff in Pacific 
sids is a problem emerging out of the 
remote geography that sees healthcare 
workers spread across hundreds of 
islands with only one medical school 
in the region. Meaning, as one partici-
pant explained, that health profession-
als frequently gain their qualifications 
in developed Pacific Rim countries, 
and may experience culture shock as 
they return to their relatively isolated 
homes that lack many of the resources 
and technology available in the coun-
tries where they received their medical 
education. The resulting out-migration 
of health care professionals to Pacific 
Rim countries including New Zealand, 
Australia, and the usa is a drain for 
many Pacific countries (broWn & 
connEll 2004). 

Pacific small island developing 
states incorporate 20 countries, just 
five of which have populations greater 
than 250,000. The administrative load 
on health systems can be very high as 
governments seek to undertake many 
of the same functions as much larger 
countries, including the collection 
of health information, but with few 
resources. Regionalism has become a 
very important tool to the function-
ing of health systems in the Pacific, as 
evidenced by the status of organisa-
tions such as the South Pacific Com-
mission and the South Pacific Applied 
Geoscience Commission that seek to 
provide monitoring and supporting 
infrastructure development across the 
region. Participants highlighted the 
vulnerability of Pacific sids to extreme 
weather events and stressed the need 
for strong monitoring to ensure health 
systems are well prepared in times 
of disaster. In this respect, regional-
ism acts as a kind of insurance policy 
guaranteeing support: “With disaster 
response a regional approach is very 
important, I think, because you will 
always have some countries who are 

heavily affected and others coun-
tries that are unaffected from such a 
disaster and then it is really important 
that there is a mechanism in place 
that unaffected countries can give 
help to strongly affected ones” (Re-
gional nGo). In this way, resources are 
pooled.

Governance and support for action on 
climate change

“Here in our division in a week 
usually we will receive two to three 
emails or faxes from outside the 
Pacific Islands where organisations 
in the US, Europe, Australia look 
for partners to do work here. Often 
funding structures for climate 
change projects requires a partner 
from a region that is most likely af-
fected by climate change… so many 
institutions, organisations from all 
over the world are trying to get us 
as partners and that’s much more 
than five years ago, that’s much 
more than two years ago” (Univer-
sity).

While the topic of aid and its 
effectiveness is much too large for this 
paper to address, Finau (1994) notes 
that the activities of Pacific health sec-
tors are shaped in part by donor prior-
ities. Climate change, key informants 
indicated, is currently in favour with 
funders, replacing previous emphases 
such as pandemic preparedness. While 
the focus of funders was seen to fluc-
tuate, key informants identified health 
system strengthening as the underly-
ing need of Pacific sids. Interestingly, 
interviews with those active in Pacific 
health sectors described bending their 
agendas in pursuit of funding includ-
ing climate change: “When we do re-
search regarding the impact of climate 
change it has the purpose to strength-
en surveillance systems in countries in 
a general manner” (Regional nGo). 

For other organisations, climate 
change agendas have meant greater 
collaboration, particularly with or-
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ganisations involved in the science of 
climate change, in part, as a means of 
ensuring their work fits funding crite-
ria. “I think if we’re able to collaborate 
more with our partner nGos… they 
have the scientific data and if we’re 
able to get this scientific data and see 
how it fits in with our communities 
then maybe, you know, the resources 
are there but it’s a matter of getting us 
to work together” (National nGo).

While climate change fund-
ing for research and surveillance was 
described by participants as plentiful, 
investment in grassroots adaptation 
processes was much more scarce, a 
concern articulated in recent meetings 
of Pacific sids (maclEllan 2009). 
Participants working in development 
organisations to support communi-
ties described continued difficulty in 
securing the resources for basic initia-
tives such as building sea walls. Con-
siderable frustration was expressed 
by these individuals that the increas-
ing funds being allocated to climate 
change prioritise science and moni-
toring at the expense of population 
adaptation. Participants were clear 
that further investment was needed in 

research and monitoring but saw the 
need for greater balance in the focus 
of funders. Current recommendations 
are for public health professionals to 
enhance their monitoring of the health 
impacts of environmental change, to 
ensure the most vulnerable popula-
tions are prioritised and to identify 
and advocate for adaptation initiatives 
locally – but is this being matched by 
funding investments (FrumKin Et al. 
2008; mcmicHaEl Et al. 2008)? 

Discussion

Calls for action to address 
climate change frequently identify 
research modelling the future health 
impacts of climate change but little 
empirical work has been undertaken to 
examine health sector responses to the 
issue. This article drew on preliminary 
findings from interviews undertaken 
with experts in the South Pacific, one 
of the most vulnerable regions to the 
effects of climate change, to examine 
health sector action.

While donor commitment to 
action on climate change is evidenced 

in the amount of resources and time 
being invested in international lobby-
ing, the changing nature of aid priori-
ties highlights the need for govern-
ments and nGos to be adaptable in 
their pursuit of funding. Participants 
in this research argued for investment 
in health system strengthening to 
adapt to the health impacts of climate 
change, however, the specific climate 
change agenda has meant that many 
of these individuals have manipulated 
project focuses to gain continued 
funding as other sources have dried 
up. These findings are consistent with 
barrEtt’s (2008) research in Niue, a 
country which has signed nearly thirty 
environmental agreements at the 
regional and international level and, in 
turn, has received generous funding: 
“Not surprisingly, then, adaptation to 
climate change is seen as necessary 
to avoid climate impacts, but also as a 
source of revenue to augment depart-
mental operating costs and salaries 
(barrEtt 2008:43)”. Even more signifi-
cant for participants in this research 
was the impact of the global recession 
on aid levels making funding scarcer, 
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regardless of any new funding emerg-
ing from the climate change agenda.”

This research raises many ques-
tions over the nature of health system 
aid and the effectiveness of climate 
change funding in assisting adaptation 
in Pacific sids. Human health in the 
Pacific is being shaped by processes 
of global environmental change that 
extend beyond climate change. Debate 
over the extent to which environ-
mental change in the Pacific can be 
attributed to climate change remains 
and may be influencing the availability 
of international aid. Importantly, we 
must ask whether the current fund-
ing focus on surveillance is intended 
to distinguish between the effects of 
human induced climate change from 
other sources of environmental change 
in order to determine international 
obligations.

The results presented here are 
preliminary, further interviews are 
currently being undertaken and par-
ticipants, as with all qualitative data, 
seek to describe and contextualise the 
experience of climate change in Pacific 
sids, they cannot be generalised.

 Conclusion

Consistent with key informant 
criticisms of the distribution of aid, 
the majority of health research on 
climate change has sought to model 
the future implications for health. That 
government and nGo funding is also 
favouring research and surveillance, 
raises concerns over how communi-
ties already experiencing the effects of 
global environmental change are likely 
to secure adequate funds for adapta-
tion initiatives. Non-governmental 
organisations are already experiencing 
declining funding due to the global 
recession and recognise the need to 
pursue targeted funding, such as that 
for climate change, to secure future 
revenue. Interviews with key infor-
mants highlight the need for generic 

health system strengthening, in order 
for Pacific sids to adequately address 
the implications of climate change. 
Interviews with key informants indi-
cate that amongst governments and 
nGos, the priorities of health system 
strengthening associated with climate 
change – pandemic preparedness, 
disaster response mechanisms, and 
improved health care accessibility – 
are already priorities regardless of the 
climate change agenda that appears 
to be driven by aid donors. Targeting 
specific issues may serve to erode the 
overall strength of the health system.
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Abstract

We propose a study that 
combines population-based malaria 
transmission data (parasitological and 
entomological), generated by health 
and demographic surveillance systems 
(Hdsss), with climate variability data, 
to develop an early warning system 
that will be used to predict changes 
in malaria transmission in Africa and 
Asia. This will help in defining well- 
targeted and cost effective prevention 
programmes. This will help in prevent-
ing the transmission of malaria and 
malaria-related deaths, particularly 
in children under five in Africa and 
Asia. The Hdss member centres of 
the indEptH Network (www.indepth-
network.org) generate high quality, 
population-based, health and demo-
graphic data on a longitudinal basis, 
and constitute a critical alternative to 
the dearth of valid, population-based 
information in much of the developing 
world. 

Introduction

Malaria remains a major burden 
and killer disease in the many parts 
of the developing world, with 90% 

of the mortality occurring in Africa. 
An estimated average of 400 million 
cases of malaria is reported each year, 
causing more than two million deaths. 
Children under five years of age and 
pregnant women are at highest risk 
of malaria morbidity and mortality 
(WHo/unicEF 2003).  

Environmental factors affect 
malaria transmission and, as a WHo 
report (WHo 2004) points out, may be 
essential to include in an early warn-
ing system for detection of malaria 
epidemics. The current knowledge 
about climate change suggests that it 
is essential to integrate environmental 
factors in the fight against infectious 
diseases, including malaria, as we 
face global environmental changes 
(WHo 2003).  The evidences of climate 
change are now well established (ipcc 
2001) with the expected consequences 
of temperature increase, change in 
the hydrological cycle, and increased 
frequency of extreme events such as 
droughts, floods, and storms. Such 
changes are likely to affect malaria 
transmission patterns by affecting 
mosquito population dynamics, avail-
ability of breeding places, and parasite 
survival. Several studies have shown 
that there is a linkage between climate 
and malaria risk (craiG Et al 1999; yE 

Et al 2007; yE Et al 2007; tonnanG 
Et al 2010). There is a need to incor-
porate environmental factors into the 
quest to better understand the causes 
for changes in malaria transmission.

It is well established that effec-
tive malaria transmission is dependent 
both upon mosquito life cycle and the 
ability of the parasite to mature within 
the mosquito. Environmental param-
eters such as temperature, precipita-
tion, humidity, and vegetation cover 
have been shown to affect malaria 
transmission. Temperature was shown 
to affect the malarial cycle in several 
ways; mosquito larval development is 
accelerated with higher temperature, 
adult survival and parasite maturation 
within the mosquito (yE Et al 2008). 
The association between temperature 
and malaria varies. For example, high-
er minimum temperature in Uganda 
led to an increase in vector density 
in the highlands (lindbladE Et al. 
2000), while higher temperatures in 
Kenya were linked with reduced biting 
rates (patZ Et al. 1998).

Studies have shown that humid-
ity affects the life span of the adult 
mosquito with possible consequences 
for the effectiveness of malaria trans-
mission (Eir levels). However a study 
in the highlands of Uganda (lind-

Using health and  
demographic  
surveillance systems 
to investigate the  
impact of changes  
in ecology and  
climate variability on  
malaria transmission
O. Sankoh and Y. Ye
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bladE Et al. 2000) noted that humid-
ity level was not a relevant factor.

Land use and land cover play 
an important role in malaria risk. 
Proximity to breeding sites such as rice 
paddies or stagnant water increases 
the relative risk of malaria (KlEin-
sdscHmidt Et al 2000). Vegetation 
cover also influences mosquito surviv-
al and longevity and should be consid-
ered in a malaria risk assessment. 

Some objectives

Examine associations between 1. 
climate variability and changes 
in e.g. malaria transmission in 
the study areas.
Monitor e.g. malaria incidence 2. 
in children under five in the 
study areas. 
Monitor the effects of land-use 3. 
and land cover on mosquito-
population dynamics and on 
malaria risk.
Measure the mosquito charac-4. 
teristics (e.g. species, age, sex, 
breeding sites, feeding and rest-
ing behaviours and infectivity). 
Develop and validate models 5. 
for predicting malaria transmis-
sion using the generated data 
and establish an early warning 
system. 

Gaps that the project is  
intended to fill

There is a lack of coincidental 
data permitting a clear understanding 
of the influence of climatic variations 
upon malaria transmission. A study 
using Hdss data can bring light to the 
relationship between climate variabili-
ty and malaria transmission by collect-
ing, simultaneously, epidemiological, 
entomological and environmental data 
in a concerted manner from several 
sites in Africa and Asia. The Hdss 
platform will allow a population-based 

study and provide the opportunity to 
follow individuals within households 
over the entire study period. This 
approach, which is not commonly 
employed because of a lack of struc-
tural and comprehensive access, allows 
micro-scale epidemiological studies by 
measuring trends and changes at a de-
tailed level within populations and has 
a clear advantage over cross-sectional 
studies. Furthermore, the coordinated 
approach among Hdsss with standard 
methods of data collection will allow 
covering different ecological settings. 
Finally, the fact that epidemiological, 
entomological and environmental data 
will be collected at the same time for 
the specific purpose of the study will 
allow a direct assessment of malaria 
risk in function of environmental 
conditions at a micro-scale. Such data 
have been unavailable at a detailed-
enough level and are cruelly needed. In 
addition, it will be possible to tap into 
other resources provided by Hdss cen-
tres that will have the capacity to cap-
ture non-climatic but relevant events 
affecting malarial outcome, such as 
change in level of drug resistance, pub-
lic health interventions (were they to 
take place), or human migration. This 
setting represents a unique opportu-
nity of scientific investigation.

Proposed research design and 
methods

The study will combine retro-
spective and prospective data (Figure 
1). Prospectively, a cohort of sampled 
individuals in each Hdss will be fol-
lowed up over three years. They will 
be visited at defined regular intervals. 
Their health status will be assessed and 
all malaria outcomes will be recorded 
and paratologically confirmed. At 
the same time, climate parameters 
(temperature, rainfall, humidity and 
evaporation) will be monitored using 
the National Meteorological Service 
(nms), own measurement units (digital 

weather stations) and remote sensing 
data.

Retrospective data of 30 years 
climate parameters will be obtained 
from nms. This long period data will 
be used to assess climate variability 
and change over this period in order 
to better predict for the coming years. 
Retrospective (five years) data on dis-
ease will be obtained from health care 
centre records (Figure 2). We will only 
be interested in the number of malaria 
cases per month. This data will then be 
correlated with the climate data.

To examine possible associations be-
tween climate variability and changes 
in malaria transmission

Two different disease risk 
models will be developed, one based 
on retrospective data and other based 
on prospective data. These models 
will then be combined to develop a 
validated prediction model for disease 
risk (Figure 2). This approach allows 
cross validation between the models. 
The retrospective models will be used 
to predict the expected cases of ma-
laria for the three-year follow up. This 
result will then be compared with the 
observed cases.

satEllitE data on tEmpEraturE, 
rainFall and Humidity

Weather conditions data will 
be assessed through remote sensing. 
modis data at 250m spatial resolution 
and 10 days temporal resolution will 
be acquired and processed to obtain 
surrogates or proxies for weather data.

land basEd data on tEmpEraturE, 
rainFall and Humidity

Weather data will be collected 
using Digital Dataloggers installed in 
each of the four sites within the health 
and demographic surveillance area 
(Hdsa), which automatically measure 
ambient temperature, rainfall and rela-
tive humidity every ten minutes. Daily 
average temperature, relative humidity 
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FIGURE 1: Overall project data collection framework

and total rainfall will then 
the calculated.

To monitor malaria inci-
dence in children under five 
in the study areas over a 
period of at least five years

Figure 3 presents the 
conceptual framework for 
field data collection.

Malaria infection 
data among under-five 
children will be collected 
by active case detection in 
each of the Hdss centres 
during three years. Within 
site, areas will be selected 
to represent the different 
ecological settings. Children 
will be randomly selected 
from the Hdss database and 
identified physically in the 
field. Sample size will be 
estimated based on the each 
Hdss centre malaria preva-
lence. Methods of collection (field 
procedures and laboratory analysis) 
will be harmonised. Clinical malaria 
outcome will be defined as fever (body 
temperature >=37.5°C) and parasite 
ratio of 5000/µl or greater for highly 
endemic sites (African sites). 

samplinG procEss
Human parasitological studies 

require that clinicians treat patients 
tested positive for malaria parasite, 
even if such parasitaemias would not 
normally proceed to clinical infec-
tion. It is thus impossible to follow 
the whole population continuously 
to discover the time course of natural 
infections. To overcome this problem 
a selected cohort of children will be 
followed up over time and infected 
children will be dropped from the co-
hort after initiation of treatment. They 
can join again after the washout period 
of the drug. 

parasitEs dEtEction procEss
Field work - Malaria infection 

data will be collected by active case de-
tection over three years. Children will 
be visited at home weekly by trained 
interviewers and their body tempera-
ture measured using auricular ther-
mometer. All children with fever (body 
temperature >37.5°C) will be finger-
pricked and a fine film prepared. The 
blood slides will be transported to the 
laboratory to be stained with Giemsa 
and read for malaria parasite count. 
Parasite ratio will be estimated by 
counting 100 fields and equating it to 
0.25µl of blood (mullEr Et al. 2001). 
Additional data on malaria treatment 
(anti-malarial), prevention (use of 
mosquito net), behaviour and house-
hold characteristics will be collected.

Data analysis - Incidence will 
be calculated as the number of con-
firmed malaria cases within a specific 
period. 

Parasite species will be reported 
and compared using chi-squared or 
Fisher’s exact test.  Parasite density 

will be summarised using the geomet-
ric mean density with 95% confidence 
intervals. All three indicators will be 
summarised according to the risk 
factors: age, sex, site, district, housing 
conditions and bed net use.

Monitor the effects of land use and 
land cover on mosquito-population 
dynamics and assess the entomological 
inoculation rate (EIR)

Mosquitoes will be collected 
from breeding sites and feeding 
sites. Ten main breeding sites will be 
sampled across the study area. Collec-
tion methods will include Light Trap 
Capture (ltc), Human Land Captures 
(Hlc), and Pyrethrum Spray Capture 
(psc). Satellite imagery will be used 
in combination with field surveys to 
examine land cover and land use.

mosquito larval Habitat and 
microclimatE monitorinG

Mosquitoes (anopheles) larvae 
habitats within one km radius from 
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FIGURE 2: Conceptual Model
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human settlements will be identified 
and a selected sample will be moni-
tored every two weeks. For each habi-
tat, data on pH, temperature, humidity, 
distance to the nearest house, habitat 
type, presence and density of mosquito 
predators and anopheles larval density 
will be collected. Each sampled larvae 
habitat will be geo-referenced with a 
Gps unit and integrated into the Gis 
database for mapping purposes. Mos-
quito larvae samples will be collected 
to identify subfamilies within the 
Anopheles gambiae species.

mosquito adult population dy-
namics monitorinG

Light Trap Capture (LTC) ltc 
method is a standard method for 
indoor adult mosquitoes sampling 
used to measure anopheles biting 
rate (marrama Et al. 2004). Four 
households (preferably participant 
households) in each ecological setting 
will be randomly selected every month 
for indoor and outdoor mosquito 
capture. Trained entomological field 

workers will set up the light traps fit-
ted with incandescent bulbs close to a 
human volunteer(s) sleeping under an 
untreated mosquito net in a selected 
household. 
 The number of people sleep-
ing under the index mosquito net, 
other people in the room will be 
recorded as well as the use of personal 
protection against mosquitoes for 
each house (e.g. treated or untreated 
nets, treated curtains indoor residual 
spraying or other traditional methods 
burning of plant etc).

The Light traps will operate 
from 18.00 to 06.00 hours for two con-
secutive nights in each house and they 
will be emptied every morning by the 
entomological field worker, who will 
also record the status (off/on) of the 
light. To avoid sampling bias, differ-
ent households will be selected every 
month.

Human Land Captures (HLC) 
- Hlc will be used for calibration 
purposes. The capture will take place 
every two months in four different 

households in each site. Mosquito 
capture for calibration (Hlc and ltc) 
will be performed at the same time in 
different houses.

The house used for Hlc will 
have one man sitting indoors and an-
other outdoors, collecting mosquitoes 
that land on their exposed legs using 
torchlight and test tubes. Two pairs of 
collectors will be in charge of the Hlc. 
The first pair will interchange their po-
sitions every hour and will be replaced 
by a second pair of collectors after 
the sixth hour (18.00 to 24.00 hours). 
There will be no other occupants in 
these houses used for Hlc. Collections 
will take place from 18.00 to 06.00 
hours with the mosquitoes caught 
during each hour labelled and stored 
separately. The entomological field 
worker will be in charge of recruiting 
the collectors, getting their informed 
consent and making sure that the col-
lection procedures are respected.

Pyrethrum Spray Capture (PSC) 
- This method will be used to estimate 
the transmission coefficient from ver-
tebrate to vector. It will be performed 
for two consecutive nights only during 
the high transmission period from 
June to October. In each site, four 
households (different from Hlc & ltc 
houses) will be randomly selected

At 06:00 hours, entomological 
fieldworkers will use white cloth sheets 
to cover every floor area inside the 
selected houses. The doors and win-
dows of the houses will be closed, and 
the inside sprayed with pyrethrum. 
After ten minutes the unconscious 
mosquitoes on the white cloth sheets 
will be collected. These mosquitoes 
will be used to determine which of the 
malaria parasites in human hosts are 
detectable within the mosquitoes.

Mosquito processing - Mosqui-
toes will be brought from the field to 
the laboratory in a cold-box. Speci-
mens will be counted and sorted by 
species, and stored in tubes with a 
small quantity of silica gel in the bot-
tom, separated from mosquitoes with 
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a small amount of tissue paper or cot-
ton wool. Samples will be labelled ac-
cording to collection method, position 
(indoor or outdoor), and the site, id of 
the person who was under the mos-
quito net, the mosquito species and 
the number. Samples will be stored in 
a freezer and checked regularly.

Temporal/spatial analysis of mosquito 
population

Mosquito distribution maps 
will be generated with the ArcView 
Geographical Information Systems 
(Gis). Seasonal variation in mosquito 
abundance will be examined using 
classic inference and cross-correlation 
methods to determine spatio-temporal 
variation of mosquitoes.

Factors determining the dif-
ference in mosquito density among 
ecological settings, will be assessed 
using statistical methods, including, 
multivariate regression analysis, and 
spatial statistical techniques. Indepen-
dent variables will include, rainfall, 
temperature, vegetation types around 
houses, distance to aquatic habitats, 
distance to forest or cropland and 
other environmental variables.

To measure the mosquito characteris-
tics (e.g species, age, sex, breeding sites, 
feeding and resting behaviours and 
infectivity)

Mosquitoes collected will be 
tested for sporozoite infection by 
Elisa with Plasmodium falciparum 
sporozoite antigen. Malaria transmis-
sion intensity will be measured by the 
entomological inoculation rate (Eir), 
which is the product of the human-
biting rate, the human blood index and 
the sporozoite rate.

The human-biting rate will be 
estimated by dividing the number 
of freshly-fed indoor resting female 
anopheles by the number of house oc-
cupants. This will directly test whether 

malaria transmission intensity varies 
among ecological sites.

Examination of land cover and sea-
sonal variations

Satellite images will be used 
in combination with field surveys 
to assess the seasonal variation and 
different types of land covers during 
the seasons. LandSat data will be used 
(visible, near and mid-infrared bands) 
to map vegetation type/coverage 
variation, aquatic habitats, settlement 
patterns and infrastructure. We will 
conduct a ground survey to assess the 
accuracy of the land cover classifica-
tion derived from the LandSat tm. We 
will then develop land cover classifica-
tion maps in the different seasons.

The field survey will be con-
ducted by interviewers trained on 
how to use Global Positioning System 
(Gps) and to identify the type of land 
cover and aquatic habitat. They will 
use Pocket pc-Gps, to allow direct 
data entry in the field. Surveys will be 
conducted, in each season, preferably 
in the middle of the seasons.

Data analysis

A database will be created to 
include, household Gps coordinates, 
anopheles mosquito densities, the 
density of infectious mosquitoes. 
The geographic coordinates for each 
household will be overlaid with data 
on the mosquitoes, humans, malaria 
parasites and availability of aquatic 
habitats, using the ArcView and idrisi 
Gis systems. Through this process, we 
will generate dynamic maps of human, 
mosquito and malaria distribution in 
the Hdsa. These maps will be overlaid 
on the land cover map generated from 
the Landsat-7 satellite images. The 
spatial distribution pattern of mosqui-
toes and malaria will be determined.

To develop and validate models for 
predicting malaria transmission using 

the generated data and establish an 
early warning system.

Data analysis will involve 
regression analysis, process based 
modelling and risk mapping. Regres-
sion will be used to estimate some of 
our model parameters which are not 
directly measured in the field.

The model will be comprised of 
non-spatial and spatial components. 
The non-spatial models will address 
three epidemiological questions: 1) 
will malaria cause an epidemic, 2) 
can malaria persist in a population, 
and 3) when will epidemics occur and 
reoccur? Spatio-temporal models will 
predict where malaria transmission 
occurs from heterogeneous environ-
mental variables.

Classical epidemiological 
modelling methods will be used to 
predict the mosquito threshold density 
or number of infectious human hosts 
below which an epidemic cannot oc-
cur. Spatial models will then be used to 
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predict transmission based on climate 
and land cover use data.

Conclusion

Data on geographic differences 
in mortality or incidence of malaria as 
they can be provided by health demo-
graphic surveillance systems (Hdsss) 
tend to be related to other variables, 
which show a similar distribution 
pattern, for example climate data. But 
due to the multifactorial nature of the 
causation of most human health disor-
ders, there is little published evidence 
that changes in population health 
status actually have occurred as yet in 
response to observed trends in climate 
over recent decades. As a result of this 
situation, the occurrence of malaria 
and its changes are currently inves-
tigated in context with the impacts 
of climate change and variability on 
ecological and social systems. This in-
vestigation requires population-based 
data of malaria cases and climate data 

at the regional or local level, which can 
be provided by the indEptH Network’s 
centres in Africa and Asia. 
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A scenario analysis of health literacy 
as driver for change for equity and 
sustainability influencing the health at-
titude of healthy people, people at risk 
and patients.

The Nairobi Call for action em-
phasizes the need to support empow-
erment by ensuring basic education 
for all citizens; by building on existing 
resources and networks to ensure 
sustainability and enhance commu-
nity participation; by designing health 
literacy interventions based on com-
munity needs and priorities in their 
political, social and cultural context 

and by ensuring that communities are 
able to access and act on knowledge 
and overcome any barriers to health 
(WHO 2009). In health promotion, 
sustainable development is important 
in terms of building healthy public 
policy, and supportive environments 
for health in ways which improve 
living conditions, support healthy 
lifestyles, and achieve greater equity 
in health both now and in the future 
(WHo 1998). Sustainable development 
is defined as development that meets 
the needs of the present without com-
promising the ability of future genera-
tions to meet their own needs (WcEd 
1987). Health literacy is a prerequisite 
for equity and sustainability. It encom-

passes the skills, knowledge and confi-
dence to access, understand, appraise 
and apply health information in all 
forms in terms of cure and care, dis-
ease prevention and health promotion 
in order make decisions in everyday 
life throughout the life course (so-
rEnsEn Et al. 2010). This implies that 
all people have an equal opportunity 
to develop and maintain their health, 
through fair and just access to resourc-
es for health.  Despite global strategies, 
poor health literacy prevails, even in 
high-income countries, and is likely 
to contribute to health inequities 
between social groups (KicKbuscH, 
Wait & maaG 2006). 

By improving people’s access to 
health information, and their capacity 
to apply it effectively, health literacy is 
critical to empowerment (WHo 1998). 
Different levels of empowerment 
are achieved by the health profiles 
sketched by FErGuson (n.d) in “The 
Rise of the Medical Prosumer”, where 
he discusses self-care involvement 
and names three groups of patients: 
the passive patients, the concerned 
consumers and the health-active 
prosumers. The term “prosumer” was 
created by futurist toFFlEr (1976) 

Health literacy driving change  
towards equity and sustainability
scenarios on trends, trade-offs 
and health attitudes
K. Sørensen
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arguing that for most of the last two 
centuries, our society has been di-
vided into two groups: the producers, 
who make or deliver our goods and 
services, and the consumers, who use 
them. Toffler believes that in the new 
information age, there is the rise of a 
third group, prosumers, who produce 
many of their own goods and services. 
Ferguson claims that health-active 
prosumers feel responsible for their 
own health, and believe that they can 
do more to keep themselves healthy, 
and manage illness related problems 
better than their doctors can. In 
contrast, “passive” patients feel they 
need not worry about their health. 
When they fall ill, doctor’s magic will 
make everything right. Health-active 
prosumers no longer subscribe to 
this model of medicine. They have 
a much more realistic understand-
ing of what doctors can and cannot 
do. They know that heart disease 
risk increases with smoking, stress, 
high blood pressure, lack of exercise, 
and lack of social connections, and 
they no longer harbor unrealistic 
expectations of being “saved” from 
self-induced illness. In turn passive 
patients expect doctors to take care of 
them. In exchange, they are willing to 
be helpless and passive, giving physi-
cians the control.  Is Ferguson right 
that the health-active prosumers are 
on the rise and they are committed to 
influence their own health, being co-
producers of services and initiatives 

and advancing their own health by 
playing a sustainable role in managing 
health resources?

Inspired by Ferguson’s argu-
ment, this paper discusses three 
scenarios considering health literacy as 
a driver for change. The paper employs 
the “Trilemma Triangle” introduced in 
Shell Global Scenarios to 2025 (sHEll 
intErnational, 2005). The aim of 
the study is to explore the trends and 
trade-offs with respect to health litera-
cy and health attitudes among healthy 
people, people at risk and patients in 
the future and how systems and societ-
ies facilitate these processes towards 
achieving equity and sustainability. 

The trilemma triangle

Shell’s Trilemma Triangle, is in-
tended to capture the full range of the 
combinations of three forces chosen. 
It can be applied globally, nationally 
or on a market or, more generally, on 
any community that is bound together 
by elements of economic, social and 
political organization. An analysis 
based on the Trilemma Triangle yields 
points representing a unique trade-off 
between the three objectives chosen. 
It is stressed, that one cannot achieve 
the three objectives completely and 
simultaneously, as each of the apexes 
can be associated with “utopia”. Having 
identified fundamental forces that can 
shape strategies, what is in focus, is 

the more plausible equilibrium states 
that emerge, when interacting forces 
achieve some kind of lasting balance 
and coherence; as to search for more 
realistic perspectives than the utopias 
can offer. Thus, instead of focusing on 
the apexes, the spotlight is directed to 
the three zones on the triangle, which 
can be called “two wins-one loss” 
zones (Figure 1).

The trilemma of health sustainability 

Health sustainability and health 
literacy as drivers for change will 
be explored through the trilemma 
sketched by Ferguson. How these 
health approaches are changing and 
competing is the triggering point 
of this study, where a relabeling has 
been made of Ferguson’s profiles to be 
‘Prosumer’, ‘Consumer’ and ‘Laissez-
faire’ to illustrate a scenario for the 
general population and not patients 
only (Figure 2). 

A kaleidoscopic view through 
the prism of the Trilemma Triangle 
yields an insight of which trends, 
trade-offs and healthy choices the 
profiles are likely to influence, and 
it can be discussed how this in turn 
will impact equity and sustainability 
in terms of health literacy driving the 
change. The challenge is to locate the 
trends, the trade-offs and the focus of 
the win-win/one loss situation to make 
a forecast on where the equilibrium 
can form between the forces mov-

Health-Active 
Prosumers

Concerned 
Consumers

Concerned 
Prosumers

Laissez-Faire and 
Lack of Competence

A

BC

Prosumers

Consumers

Laissez-Faire

Utopia

Win-Win 
One Lost: 
Plausible 
Equilib-
rium

FIGURE 1: The Shell Trilemma Triangle 

(2005)

FIGURE 2: The Health sustainability 

trilemma

FIGURE 3: The equilibrium focus – the 

Concerned prosumer
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ing towards the utopias of Prosumer, 
Consumer or Laissez-faire approaches 
to health in the future. 

Trends

Health-active prosumer

KicKbuscH (2007) argues that 
a new society – the health society 
– is evolving, where a reorienta-
tion towards participation and user 
involvement will be one of the most 
important governance shifts. The 21st 
century health society is characterized 
by two social processes: the expan-
sion of the territory of health and the 
reflexivity of health. The boundaries of 
what is called “the health system” are 
becoming increasingly fluid and health 
has become an integral part of every-
day life. “Health is no longer a given, 
it is produced, maintained, enhanced 
(KicKbuscH 2007, p. 342)”. “Health 
care ‘should’ be designed like car in-
surance” according to managing direc-
tor Mur from Accenture (FinnEGan 
2010). In the future, citizens have to 
understand that health care is expen-
sive, that everyone has to have in mind 

that resources must be managed in a 
good way, and that they themselves are 
responsible in the end for the costs, 
even though it enters the questions 
of personal freedom. According to 
smitH & duman (2009) changes in 
new technology fundamentally change 
the way information is accessed and 
will have a significant impact on how 
patients and the public communicate 
about health and how they feedback 
their opinions and needs into a more 
patient-centered health service. Health 
information is becoming part of policy 
and the public increasingly expect that 
information which meets their needs 
will be “a given” to provide the ground 
of becoming active partners in produc-
ing own health. 

Concerned consumer

FitZGErald bonE Et al. 
(2009) identify a pragmatic drive 
towards the creation of health care 
systems, which maximize consumer 
health literacy. They identify areas of 
concern for both people and health 
care providers which can be improved 
and represent new values for change. 
Plain language as a basic tenet of 
health care communication is often 

ignored, and this is more attributed to 
the communicator than the consumer, 
though often creating concerns and 
difficulties. Plain language documents 
should be designed so that “people can 
find what they need, understand what 
they find and act appropriately on 
that understanding” according to the 
usdHHs (2009). In the future, health 
literacy will act as a driver of change 
to overcome misconceptions, where 
consumers are wasting their money if 
they have persistent inaccurate beliefs 
because of lack of knowledge or lack 
of having “updated” knowledge. When 
consumers are knowledgeable, they 
have a higher awareness of risks and 
the ability of learning will be advanced 
in the concerned consumer directed 
future society. The consumer knows 
the fact – smoking is unhealthy, and 
that regular exercise and/or dieting are 
needed to lose weight. The knowledge 
is there. The desire, for most, is also 
likely there to quit smoking or lose 
weight. Yet, the behavior – the long-
term commitment – does not occur. 

Laissez-faire attitude

Research reveals that not only 
do the situation and other social 
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factors impact decisions but also the 
context in which information is pre-
sented impacts how that information 
is perceived and used (FitZGErald 
bonE 2009). In terms of information 
processing, a positive emotional state 
increases optimism, whereas the nega-
tive state increases pessimism (Wal-
tErs 2008). Research in the area of 
risk communication demonstrates that 
heightened emotional states negatively 
impact one’s ability to process infor-
mation (FinucanE 2008). 

The increased awareness 
and yet, not fully devel-
oped critical reflexivity 
and responsibility seen in 
the utopia of prosumers, 
can shape future genera-
tions where health care 
professionals are to play a 
significant role as advisors 
and knowledge brokers to 
meet the concerns of the 
citizens, the consumers.

Many consumers are operating 
under resource and ability constraints. 
About 45 million people in the United 
States do not have health insurance 
(us cEnsus 2008), which may influ-
ence the consumer’s consideration 
of costs versus benefits of expensive 
preventive health care procedures; re-
sulting in inactivity in terms of health 
status. Almost 20% of the us popula-
tion performs at the lowest levels of 
health literacy with very limited skill 
and significant difficulty in performing 
simple tasks, such as determining how 
often a medication should be taken 
(Educational tEstinG sErvicE 

2004). Health care providers often 
face challenges when catering to the 
needs of the communities they serve. 
murtHy (2009) explains that there is 
a lack of compliance due to low levels 
of health care literacy worldwide and 
though there is a compelling need for 
effective communication, the process 
is extremely complicated and often 
poorly developed. Language, socio-
political, economic and cultural bar-
riers, as well as time constraints, pose 
future challenges to people and health 
care providers; superficial to be seen 
as laissez-faire attitudes, but likely 
to be a lack of compliance due to the 
structural barriers towards advancing 
health and health literacy.

Trade-off’s 

The trade-offs give us reasons to 
believe that future developments will 
not reach the full stage of utopias but 
may find equilibrium in a stage of win-
win/one loss, as there are also hinder-
ing factors making barriers to become 
health-active prosumers, concerned 
consumers, or having a laissez-faire at-
titude or showing lack of compliance.  

The tendency shows a driving 
force away from laissez-faire, as to 
be a passive and compliant person, 
who follows the physician’s instruc-
tions, is no longer sufficient. A rapid 
transformation of research to news 
through the media about new cures, 
new methods of prevention, new 
confirmation of old behaviors or new 
changes in healthy behaviors has, as a 
consequence, health literacy playing a 
critical role. As more and new infor-
mation becomes available, it becomes 
a difficult challenge for ordinary citi-
zens, particularly if they are not well 
educated or even functionally illiterate. 
The expansion of health choices and 
the complexity of health systems drive 
a demand for an ever higher degree of 
sophistication and participation than 
seen before. Yet it appears that the 

emerging trend of becoming an active 
and critical consumer (so called pro-
sumer) is too idealistic, and that only 
few members of the population can as-
pire to achieve this stage (KicKbuscH 
2007). Furthermore there are still some 
major obstacles to overcome, as qual-
ity information is not yet “a given” as 
assumed in the health society. Infor-
mation provision is often inconsistent 
and often poorly resourced, new tech-
nologies and approaches to developing 
information, such as social marketing, 
are quickly changing the landscape 
for both users and providers and all 
sectors that produce information have 
to adapt to changing public demands 
(FitZGErald bonE Et al. 2009). 
According to FitZGErald bonE Et 
al. we must face the fact that consum-
ers are human, they are prone to take 
the path of least resistance; they have 
limitations in abilities and resources; 
and sometimes, simply do not have 
the need or the motivation to actively 
engage in their own health; pulling the 
forces away from the apexes of being 
concerned consumers or becoming 
fully empowered, to the level of pro-
sumerism. 

adKins & corus (2009) offer a 
broader perspective of health literacy 
and sustainability than a problem to 
fix in terms of low functional health 
literacy scores. Focus should include 
the consumers’ ability to use other 
personal and social resources to im-
prove their health. They propose that 
health care providers should optimize 
a match between low-literate consum-
ers’ strategies for improving health 
and the health care provider’s options 
to give assistance to the consumers 
on the basis of power relationship, as 
defined by the consumers, between 
consumers and providers. murtHy 
(2009) describes driving forces such 
as recommendations to promote 
and improve health literacy among 
populations, which shift the direction 
away from the laissez-faire approach 
and lack of compliance due to health 
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care system barriers. When health 
professionals are aware of the levels of 
education and health literacy among 
the populations they serve; when dis-
seminated health information is user-
friendly and simple; when the atmo-
sphere between providers and clients 
will help to increase the level of com-
munication and understanding; when 
training and educating health care 
professionals, teachers, social workers 
and community volunteers about the 
importance of health literacy is of vital 
importance; when cultural beliefs and 
customs are considered when develop-
ing interventions or programs - health 
literacy can be a driver of change and 
a valuable tool in empowering people 
and communities to improve their 
health status and achieve sustainable 
development by reaching the indica-
tors of the Millennium Development 
Goals 1-6.

Focus of equilibrium

The equilibrium focus for the 
healthy group of people may be a new 
type of health information user; those 
who are not yet patients but who can 
be helped to maintain good health, but 
who may also be at risk of becoming 
worried well (nHs conFEdEration 
2008).  The increased awareness and 
yet, not fully developed critical re-
flexivity and responsibility seen in the 
utopia of prosumers, can shape future 
generations where health care profes-

sionals are to play a significant role 
as advisors and knowledge brokers 
to meet the concerns of the citizens, 
the consumers. On the other hand, 
significant change in health care is 
likely to continue in the future with a 
greater emphasis on self-management 
for long-term health conditions and 
personal responsibility for maintain-
ing good health. The individual is 
expected to play an active role in their 
health care; so whereas in the past the 
individual would have been asked to 
take medication to treat high blood 
pressure and visit the doctor for a 
check-up every few months, they are 
now and in the future expected to 
manage their condition and may be 
asked to follow a low salt diet, measure 
blood pressure at home and see their 
pharmacist for an annual medicine 
use review. (smitH & duman 2009). 
Health literacy is an essential require-
ment of achieving and maintaining 
good health because it enables the 
individual to make informed choices 
about their health, to self-care, to 
access services and to navigate their 
way through an increasingly complex 
healthcare system (smitH & duman 
2009). To meet such demands, all need 
to be health literate, and those with 
a low degree of health literacy skills 
will be marginalized, further creating 
a gap. The equilibrium focus is likely 
to be the win-win/one loss point, 
which could be labeled the ‘Concerned 
prosumers’ (Figure 3). If the scenario 
is realistic, we will see a group of con-

cerned prosumers who are actively 
involved in their own health, yet not 
fully committed to all kind of changes 
towards healthy behaviors. Being 
humans after all, they will be worried 
about risks, though they will not take 
all actions towards overcoming these 
risks.

According to KaisEl (2007), in 
line with this forecast, an important 
shift is occurring away from a cause-
and-effect view of health toward a 
more holistic, ecological language of 
health. One driver of a new form for 
health literacy relates to an ecological 
health model looking beyond single 
factors to the dynamic interplay of 
social, environmental, economic, 
and behavioral, as well as biologi-
cal determinants of health. A second 
driver has been the unveiling of the 
detailed mechanisms behind health 
and disease through sequencing the 
human genome, which expands the 
understanding of genomic discoveries 
in an ecological perspective. A third 
driver is the growing understanding of 
social epidemiology and the under-
standing that health is determined by 
non-biological as much as biological 
factors. The fourth driver is the grow-
ing burden on individuals to manage 
their own health risks and expenses. 

Conclusion

By using Shells’ approach of 
the Trilemma Triangle; future sce-
narios of health sustainability have 
been drawn and an equilibrium focus 
has been identified, which could be 
linked to the development of a new 
health attitude, labeled the concerned 
prosumer. Health is becoming ecologi-
cal, and from a consumer perspective, 
the language of health has broken free 
of the doctor’s office and is becoming 
firmly entrenched in the landscape of 
commerce (KaisEl 2007). The forecast 
corresponds with a recent call that 
envisage the scope of health literacy to 
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be expanded to include the ability to 
access, understand, evaluate and com-
municate information on the social 
determinants of health. Improving 
health literacy is an important element 
of strategies to reduce health inequity. 
This requires good, reliable, acces-
sible information tailored to the needs 
and circumstances of different social 
groups. It involves the ability of public 
and private sector actors to communi-
cate health-related information in rel-
evant and easy-to-understand ways in 
general, and requires improved aware-
ness and knowledge of health literacy 
among health professionals in par-
ticular (cdsH 2008). Improved health 
literacy can drive change towards 
active participation and a high degree 
of knowledge and awareness, which is 
required in future health-care and self-
care management. Health equity and 
sustainability is yet to be achieved, as 
long as a gap exists. To narrow this gap 
between those who have capabilities 
and those who do not, it is important 
to recognize that it is a fundamental 
goal for all to improve health literacy.  

Kristine Sørensen
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Globalization is profoundly 
affecting the way we live on this planet 
in a multitude of ways that are diverse 
and beneficial, yet also intricately dam-
aging. Hypermobility of information, 
people and goods usher in unprece-
dented business opportunities and fab-
ulous wealth. Information technology 
enables us to live in a global village. 
The separation of physical space seems 
not to matter as ubiquitous audiovisual 
peripherals enable us to vicariously 
experience a competitive run of the 
real thing. Faster and larger vehicles 
ply our airspace and oceans to move 
us and our goods ever more rapidly. 
New ideas and value-laden visuals in 
full color also travel at lightning speed 
over broadband video technology to 
reach even the humblest living room. 

However, in this context of a 
booming global economy, cultural 
convergence and human mobility, 
stark and serious issues loom large. 
Issues of social justice, distribution 
of resources, and ethnic identity and 
social exclusion cry out to be heard. 
Underlying concerns related to the 
financial crises of the past 20 years, 
hypermobile capital, unstable labor 
markets, transmission of disease, 
brain drain and complex emergen-
cies involving local and international 
conflict dot the terrain of international 
concerns. Abject poverty continues 
to grip a third of humanity, whereas 
the world’s top 10% have 3000 times 
more wealth than the lowest 10% of 
humanity (daviEs Et al. 2006). Global 
markets have grown through trade 
liberalization and market integra-
tion, but the parallel development of 
economic and social instruments and 

laws have not kept pace. Consequently, 
the world, especially the poor, is faced 
with the unfairness of global rules and 
its cascading side-effects that manifest 
in tribulations such as job insecurity 
and gender inequality (WHo 2008). 
Such inequalities are projected to 
affect at least 80% of humanity in the 
next 20 years. And on top of this, the 
issue of climate change has emerged as 
perhaps the most pressing one of this 
century, and one that embodies the ills 
of all the above. 

We come with the belief that 
in an era of economic growth and 
overriding veneration of materialism, 
production is the competitive force 
that separates winners from the losers. 
The prevailing wisdom noted the avail-
ability of unlimited supplies of fossil 
fuel on this one earth to power this 
growth. However, time catches up with 
our folly and makes it clear that such a 
way of life cannot continue unabated. 
But the momentum of the economic 
behemoth cannot be halted at will too. 
Perhaps the glitter of gold is too bright 
and blinds our vision from the im-
pending precipice which global warm-
ing and climate change are inexorably 
leading us to. 

Prescient warnings of scientists 
have fallen on deaf ears for several 
decades. More recently, the unFccc’s 
reports have repeated these warnings 
with embellished data. But there still 
are no takers as world leaders grapple 
with the tantalizing temptations of 
the global marketplace and the fear of 
losing out on market share. However, 
as blistering heat waves stupefy our 
minds and bodies with alarming regu-
larity every year, devastating galeforce 
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winds of all-too-frequent cyclones 
demolish our homes, or flash floods 
and inundations from the unrelent-
ing monsoon rains lay waste human 
settlements and labored farmland, and 
devastating droughts and irrevers-
ible desertification displace humans 
from native spaces, the enormity of 
human misery and loss of life that can 
be attributed to mega global greed 
is all too evident. Unfortunately, the 
convergence of global leaders at cop15 
at Copenhagen did not provide us with 
a convergence over a solution but only 
yielded yet another year of wait for 
citizens of the earth and an equivalent 
slot of time for the machines of global 
growth to litter and pollute some 
more. No doubt, there will now be 
renewed hope on the Mexico Summit 
for a decisive decision that can save us. 
Perhaps the Gulf of Mexico oil spill be-
ing fresh on our minds will make our 
hidden guilt surface. 

We need to bring the agendas 
of separate development programmes 
together for a converging synergy of 
solutions. But this can only happen 
if the sectors that manage socioeco-
nomic affairs talk to each other with a 
genuine willingness to see the woods 
from the trees. Perhaps, all this knowl-
edge that appeals to the head must 
now be translated into the language of 
the heart to arouse the poignancy of 
feelings and sensibilities. This colos-
sal agenda will require transcendental 
awareness and a herculean effort, with 
the underlying understanding that it 
involves the very survival of the hu-
man race. This understanding must 
also be embedded in the acceptance of 
our mother earth Gaia, as living and 
compassionately providing us humans 
perhaps the only home in this uni-
verse.   

In a similar vein, to address 
many of the above concerns, the health 
sector advocacy must necessarily and 
unrepentantly venture out of the do-
main of medical and clinical services 
promotion. Addressing the geographi-

cal expansion of disease vector preva-
lence, the emergence of new diseases 
and study of the ecology of new infec-
tions, the stress and disease propensity 
of urban settings, internal migration 
and its attendant health concerns, just 
to name a few, are quite beyond the 
ability of many national heath au-
thorities. Incidentally, however, there 
are many entry points for immediate 
engagement. WHo’s primary health 
care programmes since the 1980s, its 
push for national environmental health 
action plans (nEHap) – in progress 
in most countries now for the past 17 
years since Rio –, its related actions 
on healthy cities and more recently its 
focus on social determinants of health 
(sdH), the Gats and trips dialogues 
of the World Trade Organization, and 
National Climate Change Adaptation 
Plans of several countries all provide 
the openings for advancing partner-
ships with other sectors. All this 
requires enhanced will to work with 
others.  

All our knowledge of these 
happenings has been the result of ap-
plying our analytical skills and models 
from economics and the physical and 
biological sciences. The prevailing 
rigor of scientific methods has helped 
us enumerate our global problems and 
map the terrain as never before. How-
ever, this knowledge must now be put 
to practice to demonstrate the benefits 
of reduced risk and vulnerability. The 
“whats” must now give way to “hows”, 
and much of what we do in mitigation 
or adaptation in the climate change 
agenda must require the understand-
ing of human behavior in models that 
strive to reverse the tide. This implies 
the rigorous application of social 
sciences to understand how best to 
address behavior change and mitigate 
or adapt. Here too, a convergence of 
research and review will be needed to 
enable greater programme effective-
ness through the lessons learned from 
each method of inquiry. For the health 
sector, the internal programmatic par-

adigm shift towards an increased focus 
on social determinants of health is a 
welcome signal to ensure that benefits 
of social sciences research percolate to 
it. This calls for the enormous con-
tribution from the social sciences to 
pilot, demonstrate and upscale social 
mobilization experiments that promise 
success. The contribution of sociology, 
economics, geography, psychology, 
anthropology and political science is 
seminal. It is perhaps the most effec-
tive way to move knowledge to policy, 
and determine the efficacy of such 
policy. 

Less endowed countries of the 
world face the heaviest brunt of the 
burden of globalization, whether it is 
from the iniquities of trade liberaliza-
tion, the cultural invasiveness of the 
it revolution, or the devastations 
wreaked by environmental conse-
quences of global warming. As the 
real global village materializes, the 
future will leave no winners or losers 
in whatever endeavor we undertake. 
The environment appears to be the 
great leveler – at least in the burgeon-
ing threats that we can foresee for the 
future of Gaia. Surely, here, the North 
and the South will have to meet and 
experience a common future. Good or 
bad. 

Abdul-Sattar Yoosuf
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