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”

The health status of millions

of people is projected to be

affected through ... increases

in malnutrition, ... deaths,

diarrhoeal ... and ...

infectious diseases.

—Intergovernmental Panel on Climate

Change, Fourth Assessment Report 2007

“

Photo: Andrea Peer/World VisionMayyara Village, Niger: Sabiou’s arm is measured using the MUAC tool. The red means severe malnutrition.
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CLIMATE CHANGE

THREATS TO HEALTH

Acute malnutrition, also called wasting, develops because children lose weight

or can't gain weight. It is usually associated with emergencies where food supplies

are scarce and disease outbreaks rampant. In its most serious form (severe acute

malnutrition) children are visibly wasted and have oedema. For young children

(aged 6-59 months) it can be detected by measuring the middle upper arm cir-

cumference (MUAC). Over recent years climate change has emerged as a new

driver of malnutrition. In the wake of the 2008 food crisis, the number of children

with this life-threatening condition escalated, increasing mortality rates by 5-20

times. The climate emergency is poised to exacerbate children's risk to physical

injury, malnutrition and infection. For decades World Vision has worked with

developing communities to help them carry an already heavy health burden from

malnutrition, diarrhoea and vector-borne diseases. With climate change threat-

ening to unravel decades of development, efforts to curb existing vulnerabilities

and mainstream child-focused adaptation into development programming must be

urgently stepped up. Ultimately the success of humanity adapting to a continually

changing environment will be intrinsically tied to protecting the life of children.
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DALY’s – Daily Adjusted Life Years

GHF – Global Humanitarian Forum

GPRS – General Packet Radio Service

ITBN – Insecticide-Treated Bed Nets

IPCC – Intergovernmental Panel on Climate Change

MDG’s – Millennium Development Goals
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NGO – Non-Government Organisation
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PMCTC – Preventing Mother to Child Transmission

UNDP – United Nations Development Programme

UNFCCC – United Nations Framework Convention on Climate Change

UNICEF – United Nations Children’s Fund

WHO – World Health Organization
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WV – World Vision
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Executive Summary

“The security and stability of each nation and all peoples – our prosperity, our health, our safety – are in jeopardy.
And the time we have to reverse this tide is running out ... The threat from climate change is serious, it is urgent
and it is growing ... If we fail to meet it – boldly, swiftly and together – we risk consigning future generations to
an irreversible catastrophe.” (U.S. President Barack Obama)

Health: Climate change poses unprecedented threats to
the health and well-being of children through the incidence
and spread of diseases, and through growing pressures on
the availability and quality of air, food and water. The im-
pacts of climate change on health are a core consideration
of both the UN Framework Convention on Climate Change
(UNFCCC) and reports by the Intergovernmental Panel
on Climate Change (IPCC). Protection of health is critical
for adaptive responses to climate change, alongside other
overlapping priorities such as food and water security and
disaster risk reduction. However, the social dimensions of
adaptation are often neglected in discussions which tend
to focus on the adaptation of physical systems.

Children: Climate change jeopardises the health of chil-
dren significantly more than the health of adults. Children
make up a larger share of the populations of developing

countries, and are physiologically far more vulnerable to a
hotter, wetter and drier world. The prevalence of three of
the greatest health threats to children – malnutrition, diar-
rhoeal disease and vector-borne diseases – are at risk of in-
creasing as climate change progresses. Unless climate
change can be successfully mitigated and contained through
concerted global action, child mortality is likely to rise dra-
matically. More than 90% of these deaths will be related to
malnutrition, diarrhoea and malaria, with the remainder
caused by weather-related disasters. (1) However, climate
change is not constrained to the distant future. Already
thousands of children in developing countries are experi-
encing its adverse effects.

Development Gains: World Vision has been working
with communities for more than 50 years in emergency
relief and longer-term development programmes to com-
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Dhaka Shishu, Bangladesh: “Whenever I get something from World

Vision I feel very happy, this mosquito net will protect me from

mosquitoes,” says five-year-old World Vision sponsored child Fahima.
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bat the effects of poverty, particularly on children. Climate
change threatens to reverse decades of investment and ef-
fort to reduce the burden of hunger, poverty, and mater-
nal and child mortality.

Knowledge Gaps: In response to the mounting climate
change challenge, researchers and policy makers have fo-
cused largely on adaptation plans and risk reduction strate-
gies. However, to date there has been little advance on, or
even analysis of, activities specifically targeting the health
vulnerability of children. In part, this reflects the lack of
child-specific data to help define and describe the nature
and magnitude of the risks to children of different ages.
While research has been conducted on large-scale health
impacts of climate change, and possible exposure relation-
ships, there has been little or no child specific data col-
lected and analysed. Consequently, this paper focuses on
the adaptation dilemma in order to provide policy makers
with a clear direction to better deal with the growing prob-
lem of child vulnerability. This includes consideration of the
greatest risks to children, including malnutrition, diarrhoeal
disease and vector-borne diseases, and ways to accelerate
efforts to reduce the impact of the main threats to child
health.

Supporting Children: As a child-focused development
agency, World Vision believes that all adaptation initiatives
and activities must strengthen and support the capacity of
children to survive and thrive in the face of the changing cli-
mate system. The lack of basic information about the im-
pact of climate change on the highest risk group of the
world’s population must be corrected. Actions designed
to improve the capacity of the world’s poor to adapt to cli-
mate change must incorporate activities that strengthen
the capacity of families to cope.

Summary: This publication explains why the world must
build on progress already made at preventing deaths of
children under five. Mainstreaming child-focused adaptation
into development programming will be key to success.
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� Constanta, Romania: Children and youth from schools

and universities raise funds to buy mosquito nets for families in

Africa through the 'Every class buys a mosquito net' campaign.
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Introduction

“Already today, hundreds of thousands of lives are lost every year due to climate change. This will rise to
roughly half a million in 20 years. Over nine in ten deaths are related to gradual environmental degradation
due to climate change – principally malnutrition, diarrhoea, malaria, with the remaining deaths being linked
to weather-related disasters brought about by climate change.” (Global Humanitarian Forum)

Climate Change Impacts on Health: The evidence
of the impact on human health from the world’s changing
climate system is rapidly growing in certainty and magni-
tude. The direct physical injuries and impacts caused from
changes in exposure to extreme weather events such as
heatwaves, floods, cyclones, storm surges and drought are
being observed at frequencies never before witnessed. (2)

Weather-related disasters have more than doubled over
the past 20 years (the global average now stands at 400
per year) (3) and the number of deaths from weather-re-
lated disasters is expected to rise to at least 500,000 per
year. (4) Shifts and alterations to long-standing human dis-
ease patterns caused by vectors and from rising concentra-
tions of air pollutants such as pollens and allergens are also
being detected. (5) The World Health Organization (WHO)
estimated that the small increase in average global temper-
ature since 1970 was responsible for at least 150,000

excess deaths per year until 2000. (6) The Global Humani-
tarian Forum claims that this figure already increased to
300,000 deaths by 2008. (7) Truth is, climate system
changes will continue to affect the health of the human
population irrespective of how quickly measures are im-
plemented to reduce the rate of change. The difference
between nations in dealing with these increasing health
threats is that poor populations do not have the capacity
to cope without suffering crippling loss of well-being or life.
Those people at greatest risk live in some of the poorest
areas where climate change will be most severe, including
the semiarid dry land belt countries, (Sahara to the Middle
East and Central Asia), sub-Saharan Africa and the south
Asian waterways and small island developing States. (8) As
it stands today from a best-case global scenario, four billion
people are currently vulnerable, 500 million people are at
extreme risk, and six in ten people are physically vulnerable
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DRIEDUP

Kerkorisogal, Kenya: Children learn English under a tree, taught by teacher James

Nakure Etot (36). Kerkorisogal is named for the river that runs through it. But the river

hasn't flowed in a year and a half. Ekurichanait Naborkut (34), head teacher at

Kerkorisogol School, says hunger often hits his classroom hard: "When there

is no food, the children become sleepy and are absent."

Photo: Jon Warren/World Vision, October 2008



from the consequences of climate change. (9,10) While
much of humanity will experience suffering, disability and
even death from direct exposures to the changing climate,
it is the indirect exposures that have the greatest potential
to cause harm. This includes the transmission of infectious
disease via water, food, mosquitoes
and flies, and from the consequence of
reduced production of local food, es-
pecially cereal grains. (11,12) As the
population health dynamic changes
from these exposures, the risk of indi-
viduals and communities will be
heightened and their capacity to re-
spond and adapt to climate change will
be reduced. Further to these known
negative climate impacts that increase
the risk to population health, there will
also be effects on health that are cur-
rently unknown or poorly understood.
These will occur through shifts in phys-
ical security, food and water supplies,
refugee patterns, coastal and agricultural livelihoods and
the varied health impacts from responses to climate
change, such as geo-engineering, carbon taxes, bio-fuel
production and the per unit cost of water. (13,14) More-

over, there are very real risks from “low-probability high
consequence” events that would cause injury, illness and
death. These will most likely be sudden extreme climate
events or sea level rises caused by threshold phenomena
(tipping points) being crossed in climate systems. (15) For

example, runaway methane emissions
from the tundra or rapid loss of parts
of the Arctic/Antarctic ice sheets (16)

are likely to have major health conse-
quences. While the human health cost
and loss of life from such events are
difficult to estimate, those hardest hit
will be children, the elderly, traditional
societies, subsistence farmers, and low-
lying and densely settled coastal com-
munities. (17)

World Vision is uniquely placed to
contribute to developing responses to
the challenges that climate change
presents to the world’s poorest and

most vulnerable communities. Since its inception in 1950,
World Vision has been actively working with communities
to improve children’s health. Many of the countries that
World Vision has worked in for decades are now at the
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WATEREDDOWN

“Climate change will make it harder to manage the world’s water ... The

entire water cycle will be affected. While the world as a whole will get wetter

as warming speeds up the hydrological cycle, increased evaporation will

make drought conditions more prevalent. Most places will experience more

intense and variable precipitation, often with longer dry periods in between.

The effects on human activity and natural systems will be widespread.”

—World Bank, World Development Report 2010

Cainta/Pasig, Philippines: Two days

after Typhoon Ketsana/Onday's landfall,

World Vision Philippines, with the help of a

Coast Guard helicopter, drops 75 relief

packs. Flood waters remain high, trapping

thousands of people. (September 2009)

Photo: World Vision Philippines

“Climate change threatens sustain-
able development and all eight Millen-
nium Development Goals. The inter-
national community agreed at the be-
ginning of the new millennium to erad-
icate extreme hunger and poverty by
2015. Yet, today, climate change is al-
ready responsible for forcing some fifty
million additional people to go hungry
and driving over ten million additional
people into extreme poverty.” (Global
Humanitarian Forum)



front line of climate change. By developing a set of evi-
denced-based, cost-effective preventative practices that
focus on improving the health and nutrition of women and
children, the vulnerability of children to the impacts from
climate change can be reduced. These interventions are

referred to as ‘7-11’ (chart 1). In recognition of the critical
window of opportunity from pregnancy to 2 years of age
to prevent malnutrition and its debilitating long-term
effects, these interventions focus primarily on pregnant
women and young children under 2 years of age.
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The Vulnerability of Children to Climate Change

“Climate change exacerbates existing inequalities faced by vulnerable groups particularly women, children
and the elderly. The consequences of climate change and poverty are not distributed uniformly within com-
munities. Individual and social factors determine vulnerability and capacity to adapt to the effects of climate
change. Women account for two-thirds of the world’s poor and comprise about seven in ten agricultural
workers. Women and children are disproportionately represented among people displaced by extreme
weather events and other climate shocks.” (Global Humanitarian Forum)

Vulnerability of Children: By virtue of their early stage
in development, children and especially very young chil-
dren, are at greatest risk of injury, disability and death from
the consequences of the changing climate system. They
are less well equipped physically, mentally and emotionally
to cope with life-threatening conditions. Combined with
their dependence on others for sustenance, nurturing, pro-
tection from infection and physical harm, the susceptibility
of children to threats is increasing. (18) The overwhelming
scientific evidence suggests that the greatest killers of chil-
dren—malnutrition, diarrhoeal disease and malaria—will be
exacerbated by climate change. (19,20) For children living in
developing countries the risk of harm is greatest, not be-
cause climate effects will be most extreme in these coun-
tries, but because poverty limits their ability to respond.
Poor communities simply do not have the resources and
infrastructure to mitigate risks or effectively adapt. (21) The
most startling reminders of this inequity can be seen in ad-
verse health events. The mortality and morbidity risk from
environmental conditions is 44% higher in children under
14 years than in the rest of the population. (22) Injury and
death from extreme weather has caused thousands of
child deaths each year, and in some cases death and injury
rates are 2-5 times higher in children. (23) In refugee emer-
gencies and displaced populations, a similar picture
emerges with under-five mortality escalating as high as one
child in every 50. (24) Currently, the WHO estimates that
88% of the total disease burden attributed to climate
change affects children under five and that this situation is
likely to worsen as climate change progresses. (25)

Disparity: Not surprisingly, children who live in countries
with the least progress in reducing under-five child mortal-
ity are at greatest risk, including those in sub-Saharan Africa
and south Asia, where the vast majority of all under five
child deaths currently occur. (26) Child mortality in sub-Sa-
haran Africa accounts for more than 48% (4.5 million) of all
child deaths under five and south Asia accounts for 32%
(3.0 million). (27) These two regions alone represent more
than 80% of all deaths of children under five, compared to
1% (100,000) in all industrialised countries combined. (28)
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Rising: One analysis published in the Stern Review esti-
mates that from GDP losses alone, child mortality will in-
crease in south Asia and sub-Saharan Africa by 40,000-
160,000 deaths per year using the baseline scenario, and in-
crease to 60,000-250,000 child deaths per year by 2100. (29)

Silent Majority: The other critical piece in understand-
ing the relationship between child vulnerability and climate
change is that newborns, children and adolescents make
up 40% of the world’s population, 85% of which live in de-
veloping countries. (30) In much of the developing world,
almost one-third of the population is younger than 15
years, which compares to one-fifth in developed popula-
tions. (31) This amounts to a staggering two billion children
younger than 20 years living in less developed countries.
Naturally these population distributions vary depending on
country or region. For example, in sub-Saharan Africa over
40% of the population is under 15. (32)

Ramification: Irrespective of the size or shape of the dis-
tribution, this over-representation means those communi-
ties facing the greatest health threats typically are those
with the largest number of children. Moreover, these com-
munities are likely to have fewer adults to care for sick or
injured children. Consequently, as the risk to health and
well-being of children increases, fewer people within the
community will be able to respond to the increased de-
mand, especially if they themselves are already fighting to
fend off health threats. The burden to support and care for
the growing number of children will fall largely onto an al-
ready overwhelmed and under-resourced health system.

Domino Effect: The extent to which this “flow-on” ef-
fect will impact health facilities or the health system at large
has not yet been recognised. Nor have all implications for
child mortality and morbidity been determined. However,
there is widespread consensus that population displace-
ment will occur due to adverse conditions caused by
droughts, floods and crop failures. (33,34) As such, popula-
tion migration is likely to increase existing health care
pressures. Less well understood, but arguably more critical
to estimate, will be the increase in demand placed on
health services and systems from the existing population,
who need health care and support to manage conditions
that they ordinarily would not be at risk from.

Raising Readiness: To acknowledge the increased vul-
nerability of children to climate change is to accept that
children must be central to climate-related responses and
adaptation initiatives and plans. Even though children, es-
pecially very young children, are highly sensitive to environ-
mental change and stress, they can also be extremely
resilient if provided support and opportunity. (35) Children
of all ages have long demonstrated their importance as
agents for social change, economic advancement and in-
novative ingenuity. (36) The capacity of children to help
create and implement adaptation activities must be em-
braced and encouraged in an effort to ward off the worst
potential health consequences from climate change.
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� Kerkorisogol, Kenya:

Ekomol's children scoop the water out one cup at a time.

Photo: Jon Warren



Risk from Malnutrition and Under-Nutrition

“Climate change is one of the greatest challenges of our time. Climate change will affect, in profoundly
adverse ways, some of the most fundamental determinants of health: food, air, water ... While the reality of
climate change can no longer be doubted, the magnitude of consequences, and – most especially for health –
can still be reduced.” (Margaret Chan – Director General, World Health Organization, WHO)

Food For Thought: Nutrition is one of the most signifi-
cant factors determining risks to the health of a child. Its im-
portance extends beyond ensuring survival of an individual.
Nutrition provides the source from which future social and
economic opportunities flow for generations to come.
Despite universal understanding of the minimum daily
food requirements for survival, the importance of breast-
feeding, and the micro-nutrient needs for growth, un-
der-nutrition still contributes to at least 3.5 million deaths
each year and more than one-third of all deaths of children
under five. (37) Conservative estimates reveal 138 million
children under five are stunted (chronically under- nour-
ished) and a further 18 million children severely wasted
(weak and emaciated), (38) although these figures were cal-
culated prior to the global food crisis. As it stands, under-
nutrition contributes more to the global burden of disease
than any other single factor, accounting for 15% of total

disease burden in Daily Adjusted Life Years (DALYS). (39)

As shown in our special report on climate change and food
security, (40) expected changes in the world’s climate will
have a major impact on the amount of food available to
the poor. The IPCC estimates that climate change will in-
crease the number of malnourished people by 80-90 mil-
lion, (41) and other projections calculate the number of
hungry people to grow by two-thirds by 2020. (42) Impor-
tantly, all underlying causes of malnutrition will be exacer-
bated by climate change, including household food secu-
rity, access to clean water and health services, infectious
diseases, and adequate sanitation and shelter. (43,44) Ex-
treme weather events and chronic droughts and floods will
impact all variables, but especially food production, affect-
ing crops, forestry, livestock, fisheries, aquaculture and
water systems farmed and fished by small holder and sub-
sistence farmers and traditional societies. (45)
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FOODCRISIS Kerkorisogal, Kenya: Ekomol

Amodoi joins her neighbors at a

World Vision food distribution.

Photo: Jon Warren/World Vision



Food Crisis: The recent global food crisis showed how
malnourishment can escalate rapidly; without an adequate
global response, climate change is poised to exacerbate
malnutrition. Studies suggest that staple food sources will
be severely affected, including cereal crops, which account
for 70% of global food energy. (46) Other assessments of the
impact on crop yields from 18 countries forecast reductions
in agricultural productivity of 5-25% by 2080 in Africa and
Latin America. (47) The IPCC estimates that food production
could decline by 50% in some parts of Africa by 2020. (48)

To gain clearer insight on these projections, consider the
food crisis of 2008, which despite near record crop yields
plunged an additional 40 million people into hunger, (49)

with estimates ranging from 100-850 million more people
suffering food insecurity. (50) The United Nations World
Food Programme has reported a doubling of food emergen-
cies over the past 20 years, rising from an average of 15 per
year during the 1980’s to now more than 30 annually. (51)

Double Jeopardy: For children, malnutrition is a double
edged sword. As their body weakens from a lack of suste-
nance, their resistance to infection and resilience to trauma
is compromised, increasing the risk of not surviving any
threat to their health. Malnutrition has long been associ-
ated with parasitic infections and especially with the worst
outcomes in children with malaria. (52) Climate change will
significantly increase the threat of malnutrition to children,
both in magnitude and global distribution, and is set to cre-
ate the worst possible conditions to reduce its current
prevalence, especially in sub-Saharan Africa and south Asia.
In addition, two other variables are important to better un-
derstand the likely impact on childhood malnutrition from
climate change. First, childhood survival rates (or mortality)
for children suffering malnutrition and who are exposed to
different scales of sudden onset climate-related shocks will
be adversely affected. (53) Second, population displace-
ment projections indicate a greater risk of malnutrition
among children of uprooted families. (54) To date, there
have been no assessments or projected estimates of the
childhood death toll or morbidity associated with these in-
creasingly likely events. These problems could be particu-
larly severe in urban regions with high population densities.

Urbanisation Risks: By 2030, 56% of the population in
developing nations is expected to live in urban areas. (55)

Typically when urbanisation occurs rapidly and significant
social and spatial segregation occurs, sprawling slums and
squatter settlements are often established in dangerous lo-
cations prone to natural hazards, such as floods and land-
slides. Moreover, poor housing structures, lack of water
and sanitation, exposure to mosquitoes, and indoor air
pollution from cooking stoves often combine to increase
the risk from heat exposure, respiratory and diarrhoeal dis-
eases, mosquito-borne infections and mental illness. The
rapid proliferation of slum settlements in the developing
world dramatically exacerbates existing vulnerabilities.
Clearly adaptation measures must take an holistic view,
considering physical housing development, water and sani-
tation infrastructure as well as health service capacity.
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� Kerkorisogol, Kenya: Ekomol and her family eat WV

relief food in their village in Turkana district.

Photo: Jon Warren



Case Study 1 – Addressing Stunting

Through Improved Child Feeding

Lessons Learnt

World Vision has worked with communities on addressing
malnutrition for over a decade with remarkable results.
The most successful programmes integrated similar char-
acteristics and procedures, including:

• targeted and monitored reduction of stunting

• incorporated multiple sectors (i.e. integrating
nutrition interventions with health, agriculture,
and WASH interventions)

• prioritised evidence-based interventions
focused on mothers and children under five.

A good example of such a programme is MICAH, the
MICronutrient And Health initiative, managed by World
Vision Canada, and implemented in Ethiopia, Ghana, Ma-
lawi, Senegal and Tanzania over a 10-year period. MICAH
focused on community-based approaches to improving
nutrition, coupled with national level advocacy, strong nu-
trition and health inputs, and an emphasis on managing re-
sults. Reductions in stunting occurred in four of the five
MICAH countries (see Chart 3). The MICAH Programme
focused on improving household food security, promoting
good infant and young child feeding practices (e.g., exclu-
sive breast-feeding, appropriate complementary feeding),
improving micronutrient status (vitamin A, iron and iodine),
improving women’s nutrition, prevention and treating dis-
eases, and improving access to clean water, sanitation and
hygiene. World Vision’s MICAH Programme was also de-
signed to address the problems of iron, vitamin A and io-
dine deficiencies with a focus on women and children. Iron
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Chart 4: Change in Prevalence of AnemiaChart 3: Reductions in Child Stunting



deficiency and anaemia were identified as serious public
health problems among children and women in both
Ghana and Malawi. The MICAH baseline survey found that
75% and 86% of children 6-59 months of age and 43% and
51% of non-pregnant women were anaemic in Ghana
(1997) and Malawi (1996), respectively. A set of integrated
interventions were used to increase iron intake and de-
crease malaria and other parasitic infections which contrib-
ute to anaemia. Nutrition education was complemented
with iron supplementation for children (both pre-school
and school-age) and women (both pregnant and non-
pregnant), promotion of iron-rich vegetable and animal
food production, and fortification of staple foods with iron
and other nutrients (Malawi only). Programme evaluation
results in 2000 and 2004 showed that anaemia levels had
dropped considerably in Ghana among women and chil-
dren (see Chart 4), while levels in non-programme areas
remained high for all target groups. In Malawi, anaemia in
children and non-pregnant women also decreased over
the programme period. Anaemia in pregnant women was
significantly lower in 2004 in MICAH areas (48%) than in
non-MICAH areas (68%).

Veligara, Senegal: In the Veligara district of Senegal
World Vision's MICAH Programme also informed com-
munities of the benefits of using iodised salt, and of govern-
ment policy on salt iodisation. Communities caught on to
the concept that iodised salt helped their children learn
better in school and grow taller and stronger. Several com-
munities appointed volunteer salt monitors whom World
Vision equipped with salt testing kits. When the salt moni-
tors discovered traders (usually from neighbouring coun-
tries) trying to sell un-iodised salt, they alerted the village
health committees who ran these traders out of town. In
sum, over the programme period 802 retailers were vis-
ited of whom 734 were selling iodised salt (92%). In 2005,
a separate survey was carried out by the United Nations
Children's Fund (UNICEF) which confirmed that the use
of salt iodisation in the Veligara district was significantly
higher than the national rate (16%).
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� Veligara, Senegal: Women crush maize in a small village

in Senegal, 450 kilometres from the capital city Dakar.

Photo: Paul Bettings

Kounkane Water Project: Before World Vision came

to this village and installed taps that supply clean water,

villagers were using a well that supplied water only good

enough for cleaning pots and plates. Seydou Demba, World

Vision Kounkane Project Manager, says: "Research indicates

diseases related to non-potable water have been reduced."



Threat of Diarrhoeal Disease

“The human impact of climate change is happening right now – it requires urgent attention. Events like
weather-related disasters, desertification and rising sea levels, exacerbated by climate change, affect individuals
and communities around the world. They bring hunger, disease, poverty, and lost livelihoods – reducing eco-
nomic growth and posing a threat to social and, even, political stability.” (Global Humanitarian Forum)

Diarrhoeal Disease is already the most common cause
of illness and the second highest cause of death of all chil-
dren under five years of age, causing as many as 1.6 million
deaths (17%) per year. (56) It is estimated that 80% of the
mortality from diarrhoea is attributable to unsafe water
and lack of sanitation (57) with nearly 90% of the global
burden of diarrhoeal disease caused by the lack of access
to safe water and sanitation. (58) UNICEF estimates that
1.1 bilion people in developing countries have inadequate
access to water and 2.6 billion lack basic sanitation. (59)

Children are especially vulnerable to infections that cause
diarrhoea because, in part, their immune system is less ro-
bust in fighting infections than that of older people, (60) but
also because their behaviour increases the likelihood of ex-
posure to infectious agents from water and other people,
especially family members and children. Climate change

will directly affect the risk to children from diarrhoeal dis-
ease if the provision and quality of water and sanitation are
compromised through changing rainfall patterns, increased
temperatures and more frequent extreme weather events.
Numerous studies have demonstrated the relationship be-
tween rainfall and diarrhoea, both in terms of incidence
(higher number of cases related to reduced water availability)
and the mortality rates of children under five. (61,62) Lack of
access to clean water will likely exacerbate the burden of
diarrhoeal disease and increase the risk of death and dis-
ability in children who need more water per body mass as
compared to adults. (63)

Rising Risk: By 2030 it is estimated that climate change
will have increased the risk of diarrhoeal disease in some
regions by 10%. (64) This equates to an increase in the
number of cases of diarrhoeal disease by 180 million per
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Kpalang Village, Ghana: The only water source is this dirty pond. The water

tastes foul and is the colour of green pea soup. Nearly every family seems affected

by the Guinea worm in this remote farming village of 600 people.
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year and 95,000 more deaths. (65) These are conservative
estimates and do not reflect more complex risk assess-
ments with significantly higher results. For example, should
the current trend in rising ambient temperatures continue,
a commensurate increase in the concentration of patho-
gens (protozoa, bacteria and viruses) in water sources may
occur, which would increase the risk of childhood infec-
tion. (66) Similarly, wide-ranging reductions in water avail-
ability caused by reduced rainfall and increased evapora-
tion or drought may heighten water scarcity and reduce
water quality. (67) Higher temperatures have been strongly
associated with increased cases of diarrhoea in adults and
children in many parts of the world, including Peru, Pacific
Islands, Israel and Australia. (68)

Clean Water Is Life: Access to safe water is one of the
most important global health issues today. More than two
billion people live in dry regions (69) and children and in-
fants living in such environments die from diseases caused
by the consumption of contaminated water. (70) As these
regions experience drier climatic conditions and drought,
the risk to the health of children and infants will increase
considerably. In many low-income countries in sub-Saha-
ran Africa, diarrhoeal disease remains one of the highest
contributors to child mortality. (71) Oral rehydration solu-
tion often cannot prevent death. (72) And some children
may survive the initial diarrhoeal infection only to succumb
later to malnutrition or persistent diarrhoea. (73) The im-
portance of the health impact on children from water scar-
city is not merely based on the cause and effect
relationship of illness. Children rehydrate less efficiently
and their survival is often dependent on safe, potable wa-
ter as part of first line treatment with Oral Rehydration
Therapy (ORT) and prioritised combination interventions
against malnutrition (including optimal infant and child
feeding, vitamin A, zinc and vaccination). (74,75) Similarly,
ample safe water supply is important for breast-feeding
mothers who need to maintain an adequate milk supply
for feeding infants who quickly become dehydrated from
diarrhoeal disease and elevated ambient temperatures.
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� Villages in Ghana (top) and Kenya (bottom):

There is no vaccine or medicine for Guinea worm. Only access

to clean water can elimate it.
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Kpalang Village, Ghana: People pick up

the microscopic Guinea worm larvae when

they take a sip of water from this stagnant

pond. The parasite lives inside a child's body

for a year. When the worm emerges through

the skin, it causes searing pain.



Case Study 2 – Integrating Water,

Sanitation and Hygiene

Programming in Ghana

Context

In Ghana, traditionally, women and children are the pri-
mary collectors, users, and managers of household water.
When water systems break down women and children
are most affected as they then have to travel far to search
for alternative household water supplies. Women are also
the key players in implementing changes in hygiene behav-
iour. However, despite this obvious knowledge and expe-
rience that women bring to water resource management,
their contributions are often overlooked or under-utilised
in the drafting of water and sanitation policies.

Samari-Nkwanta is a small village of 650 inhabitants lo-
cated 373 km from Ghana’s capital Accra. This remote vil-
lage in Eilliage Ejura-Sekyedumasi District is part of a World
Vision Ghana (WVG) Area Development Programme.
The community is situated in a rural area where 60% of the
economically active population use farming as their main
livelihood. Before the water project women in this area
worked a daily average of 19 hours, men around 12 hours.
During the dry season when the community’s regular wa-
ter sources dried up, women and girls had to walk three to
four miles over dangerous terrain to bring water and fire-
wood to their families, sometimes twice daily. Their pri-
mary water source area was described as "Aberewa nnko,"
meaning old women cannot get there. Many girls also had to
abandon their schooling to help search for water.

Integrated Approach

The water and sanitation programme was developed to
address a serious infestation of Guinea worm which had
existed among the community for decades. In Ghana,
Guinea worm is prevalent in remote areas where there are
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� Kpalang Village, Ghana: Adults and children bear scars

and stories of pain. The worms literally burrow out through

the skin, a little bit at a time, and it's excruciatingly painful.
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Kpalang Village, Ghana: Maria (top) watched
her daughter Lela (4) suffer through a ghastly
episode of Guinea worm infection. Maria said: "It
was as if I was also in pain."



few wells and where people draw drinking water from in-
fested ponds and water holes. It is extremely painful and
can cause permanent disability. Given the region's poor
access to potable drinking water and the wider issues in-
volved, the programme aimed to shift from a strictly in-
frastructure-driven approach to a community-based, peo-
ple-oriented, and demand-driven focus which addressed
the correlation between gender issues, poverty alleviation
and the well-being of children. Through the initiative WVG
supplied the Samari-Nkwanta village with two boreholes
fitted with hand pumps, two public Ventilated Improved
Pit (VIP) latrines, and a urinal. The community has since
identified this water and sanitation project as having ad-
dressed a core felt need by offering considerable relief.

Achievements:

• Gender Equality: a shift from male-dominance
to a more equitable sharing of power and
decision-making, particularly within the
WATSAN committee.

• Gender Roles: women have on average five
more hours per day to use more productively on
their farms, in their households and for other
activities.

• Education: girls now make up 53% of primary
school students as compared to 43% when the
programme commenced.

• Access to Water: farming practices have
improved due to reliable access to water.

• Health and Hygiene: Guinea worm has been
eradicated among the entire water user group.

Summary: Overall, the project increased education for
community members, yielded healthier individuals, and
promoted deeper respect for women. Women can now
spend more time with their families. One man in the village
noted: "My marriage has become more cordial and we
have time for other economic development projects."
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� Rahinatu Sayibu of nearby Gbum-Gbum Village (photos)

knows the pain villages without clean water are suffering. "I have

tasted that life before, and I know how these communities suffer."
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World Vision-built well



Danger From Vector-Borne Diseases

“Rich countries are already preparing public health systems to deal with future climate shocks, such as the
2003 European heatwave and more extreme summer and winter conditions. However, the greatest health
impacts will be felt in developing countries because of high levels of poverty and the limited capacity of public
health systems to respond.” (2007/2008 UN Human Development Report)

Vector-borne diseases (infections transmitted by the
bite of arthropods) kill 1.1 million people each year. (76) Of
all diseases potentially impacted by climate change those
borne by vectors are most significant, both because of their
global prevalence and their sensitivity to climatic change. (77)

Malaria poses the greatest threat, putting nearly 50% of the
world’s population at risk, (78) with the burden of the dis-
ease concentrated in Africa, and the remainder in South-
east Asia, Western Pacific and the Americas. (79)

Malaria has an especially severe impact on infants and chil-
dren under five. There are at least 300 million acute cases
of malaria diagnosed each year, and 80% of the one million
deaths caused by malaria occur in children under 5 years of
age. (80) This translates to around 2,200 child deaths every
day. But malaria also increases the risk of mortality from
other diseases, more than doubling overall mortality (81)

and causing malaria-related anaemia during pregnancy,
resulting in low birth weight. (82) Of all diseases this mos-
quito-borne malady best describes the inequity of the
poor, as per capita mortality rate from vector-borne dis-
eases is virtually 300 times greater in developing nations as
compared to developed regions. (83) According to the
WHO only 4% of the population at risk in sub-Saharan Af-
rica are currently using insecticide-treated bed nets, and
only 27% of people with malaria receive treatment. (84)

Climate Change: With increases in temperature and
changes in weather patterns, the geographical range of ma-
laria transmission looks likely to expand alongside seasonal
transmission patterns. (85) Such changes have already been
observed in some parts of the world. Until recently, malaria
transmissions was unknown in the highlands of Kenya. (86)

The spreading of malaria to previously unaffected high-
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lands would represent a catastrophic effect of climate
change. Unlike populations living in low-lying regions, peo-
ple in highland areas are more at risk from the severe ef-
fects of the deadly malaria parasite Plasmodium falciparum,
because of the lack of naturally acquired immunity in the
populations. (87) Such a circumstance occurred in Irian Jaya
in 1997 when a dramatic increase in malaria was responsi-
ble for more than 550 deaths. (88) Current models esti-
mate that climate change may blow out the population at
risk of malaria in Africa by 90 million by 2030. (89) These
same projections estimate that 260-280 million more peo-
ple could be affected by 2080 as a consequence of shifting
geographical transmission patterns. (90) Climate change-
triggered malaria outbreaks are already believed to have

affected more than 10 million people and killed approxi-
mately 55,000. (91) There is further scientific evidence of
climate-related shifts in other vector-borne diseases such
as dengue, rift valley fever, yellow fever, leishmaniasis and
schistosomiasis. (92,93) Estimates of the likely increased
range for dengue due to climate change suggest that the
global population at risk could increase to 3.5 billion by
2080, (94) as one-third of the world’s population lives in
countries where the climate is suitable for transmission. (95)

Such increases in disease risk are likely to overwhelm
health care systems unless they are adequately resourced
and staffed. Without enhanced community health support
the risk to children suffering the worst possible health out-
comes from infection will be increased.
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Case Study 3 – Community-Based

Malaria Prevention in a Changing

Environment

Context

Despite a rich cultural history, the island of Sumba is one of
the poorest in the Indonesian archipelago. Some 72% of
the local population have an annual income lower than the
national average. The persistence of poverty in Sumba can
be explained by the scarcity of natural resources on which
to build an economic base, the small size of the population,
and isolation from the central government in Java. The ma-
jority of people in Sumba live in small villages and engage in
subsistence agriculture. Cassava, sweet potato and rice are
grown and consumed, and livelihoods are supplemented
by animal husbandry and fishing. The prevailing climate and
small workforce limit the production of food for export.

World Vision’s Response

From 2001-2007, World Vision Indonesia (WVIDN), in
partnership with local health authorities, communities, and
the National Institute of Health Research and Develop-
ment, implemented a two-phase malaria project in East
and West Sumba. The goal was to reduce malaria-related
morbidity and mortality rates in target areas through rais-
ing awareness of preventative measures and increasing
community access to curative treatment. To be sustainable
the project needed to employ cost-effective measures and
use materials locally available. An holistic approach which
increased community awareness of the causes of malaria
and simple preventative measures was imperative in raising
the resilience of target communities. More than 19,000 in-
secticide-treated bed nets (ITBN) were purchased and
distributed in target areas with priority given to families
with pregnant mothers and children under five. Locally
mobilised self-help groups selected the recipients of bed
nets and the distribution process was overseen by village

post cadres. A minimum fee of $0.50 was charged for an
ITBN to cover costs and fund further stocks and insecti-
cide treatment. A credit system was set up to reduce the
financial burden on recipient families. At the end of Phase 1
(June 2004) its repayment rate was 90.8%. Information
and education materials were developed in consultation
with government health workers, village heads, self-help
group members, village health post committees and
school teachers. Over the course of the project more than
3,200 posters, 6,300 brochures, and 150 leaflets were dis-
tributed in quarterly awareness campaigns. These cam-
paigns were complemented by school-based interventions
involving 1,200 students and 125 teachers who identified
the major causes of malaria, early diagnosis, preventative
approaches and natural predators for Anopheles larvae. To
address the inaccessibility of health services in Sumba,
WVIND built capacity in 450 village health post cadres and
established 20 new village health posts. Village health workers
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� Photomicrograph of a blood smear containing a macro-

and microgametocyte of the Plasmodium falciparum parasite.
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Plasmodium falciparum is the most common

cause of infection and is responsible for about 80%

of all malaria cases, and 90% of deaths from malaria.



were trained in malaria case management and encouraged
to collaborate with workers at public health centres to pro-
vide malaria medicine through village health posts. These
health posts also carried out mapping of Anopheles larvae
breeding sites in their specific locations and developed da-
tabases for bed net distribution with reference to these
maps. The project also introduced species of fish that eat
Anopheles larvae to reduce numbers in identified breeding
sites. This aspect was particularly effective as the Mujaer
fish not only consumes Anopheles larvae, but can be eaten
within 6 months of fingerling stage. Fish distribution ended
in 2003 and communities took on the responsibility of
breeding and replenishing stocks. In smaller pools where
larvae was prolific but fish could not survive a different ap-
proach was required. Partnering with the Vector and Res-
ervoir Control Research Unit of the National Institute of
Health Research and Development in Java (June 2004 -
June 2007), WVIDN utilised a bacteria called Bacillus

Thuringesis (Bt). This bacterium naturally completes with
Anopheles larvae and has no environmental side-effects.
Colonies of Bt were developed in a coconut and distributed
to village medicine cadres to be multiplied and introduced
to known Anopheles breeding sites. School teachers and
children were introduced to this approach in 34 villages.

Achievements

Over three months, Anopheles larvae infections in stagnant
pools of water where Bt was introduced decreased by
60%. Knowledge, Attitude, Practice (KAP) surveys showed
that community awareness of malaria prevention and care
increased from 72% in 2001 to over 87% in 2007. During
the first phase of the project (2001-2004) malaria infection
rates among children declined from 18% to 5%. This de-
cline also reduced other complications associated with
malaria (i.e., severe brain damage, cognitive impairments,
etc.). The net effect was also a reduced burden of caring
for sick children, traditionally performed by mothers. At
the end of the project, 82% of people who owned bed
nets were using them (up from 22% in 2001).
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World Vision’s Recommendations

“The climate change that the world is already locked into has the potential to result in large-scale develop-
ment setbacks, first slowing, then stalling and reversing progress in poverty reduction, nutrition, health, edu-
cation and other areas ... Hoping – and working – for the best while preparing for the worst, serves as a useful
first principle for adaptation planning.” (2007/2008 UN Human Development Report)

Act Now: A narrow window of opportunity remains to
prevent what could be an incalculable number of child
deaths caused by the climate emergency. Success requires:

1
Strong binding emissions reduction targets to
decelerate and reverse changes to the Earth’s
climate.

2
Public financing for developing countries of at
least $150 billion per year for adaptation and
mitigation.

3
A radical expansion of efforts to reduce the
existing vulnerability of children living in
developing countries.

Adapt Now: Often the social dimensions of adaptation
are neglected in discussions which focus on adaptation of
physical systems. As it stands, the majority of climate change

adaptation efforts could be compromised because all
adaptive capacity is ultimately dependent upon the health
of a community. Many developing nations already carry a
heavy health burden from malnutrition, diarrhoea and vec-
tor-borne diseases. Central to the success of adapting life
to a continually changing environment is reducing and pre-
venting child and maternal mortality. Protecting life and
therein reducing mortality requires the systemic, relational
and technological advances necessary to promote com-
munity-based knowledge and sustained health advance-
ment. Despite lagging economic development in many
poor countries the humanitarian community has achieved
notable progress in reducing child mortality.

Protect Now: Many developing communities understand
what is required to reduce the vulnerability of children and
increase their resilience through at least a decade of work
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to tackle the Millennium Development Goals (MDGs).
Even countries with very low per capita income have suc-
ceeded in reducing child mortality through the provision of
prioritised, high coverage health interventions which have
been delivered with maximum uptake through outreach
or basic health services, including immunisation, Insecticide-
treated bed nets, prevention of mother-to-child transmis-
sion, family planning and vitamin A supplementation drives.
This knowledge and experience can be confidentially used
to build the protective systems needed by children in de-
veloping nations both now and in years to come.
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Priorities For Action

� Accelerate existing programmes aimed

at reducing child and maternal mortality

While disaster risk reduction strategies and
pre-emergency planning will remain vital to
better protect communities against the growing
exposure to natural hazards, these efforts will be
counter-productive unless the vulnerability of
children can be drastically reduced. Lowering the
rate of child and maternal mortality means
decreasing community vulnerability which in turn
reduces the number of children at risk. Existing
programmes need to be identified and focused
strategically around the needs of children at risk.

� Rapidly expand integrated programming

for under-five child health

Increased investment must be allocated to
integrated health programmes that are
community-based and community-driven and
incorporate prevention, prophylaxis and
treatment of malnutrition, pneumonia, diarrhoea
and malaria. By channelling intergovernmental
support and financial assistance toward agencies
and organisations with established inter-agency
collaborations already combining resources, the
integrated health programming model can be
scaled more quickly and efficiently. Increased
funding and carefully targeted allocation can
provide the stimulus for widespread adoption of
integrating health programming. This will pay a
significant dividend for the benefit of under-five
child health.

� Build local capacity

through innovative partnerships

Local capacity must be improved through new in-
novative partnerships between bilateral and multi-
lateral agencies, governments, non-government
organisations and research institutions. These
relationships could likely increase capacity in local
health policy and programme implementation
through improved strategic and technical policy
advice, provision of resources (not only financial
contributions but medical goods and services)
and assistance with governance.

� Ensure child focus in adaptation initiatives

Adaptation initiatives must empower communi-
ties to assume an active role in protecting the
health of children. Policies and activities focused
on adaptation must target children and raise the
capacity of children and families to better withstand
climate shocks. This requires child-impact assess-
ments (e.g. in carrying out health care responses),
emergency response planning, and micro-credit
and micro-insurance risk sharing mechanisms.

� Establish baselines and

evidence of child health impacts

Comprehensive evidence-based assessments are
needed to describe and define the health impact
of the changing climate system on children of dif-
ferent age groups. Population health surveillance
systems must be upgraded to provide rapid data
collection and real-time capability. Humanitarian
aid agencies must support the utilisation and
building of national capacity in the use of
real-time surveillance tools such as GPRS and
mobile data transfer systems.
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� Establish standard

National Disease Surveillance Systems

Local human disease surveillance must become
standardised within and across countries. The
Malaria Early Warning System (MEWS) must be
established, especially in sub-Saharan Africa, and
developed across all endemic countries. Lead by
the WHO, endemic countries must be provided
with the capacity and local resources to allow
early detection of, and response to emerging epi-
demics. This includes diagnostic services, human
resources and equipment, close case monitoring
and rapid data collation and assessment by local
health agencies, with standardised response pro-
tocols. Similarly, UNICEF and WHO must sup-
port strategic vector and vector-borne disease
surveillance at borders of current disease distri-
butions where climatic projections suggest a
higher probability of change.

� Increase research on

climate and vector-borne diseases

Coupled with surveillance tools and technologies,
modelling how climate change might affect the
pattern of vector-borne diseases needs to
become a priority. Predictive models can be used
in combination with real-time surveillance to
significantly reduce child risk and mortality.
Despite the complexity around the relationships,
research institutions must be provided the capital
to develop and enhance models, while the
humanitarian community focuses on prevention
and protection to change the risk profile.

� Support capacity building

and technology transfer

The international community must support
initiatives for sustainable development, including
capacity building and technology transfer, that
prioritise health care and enhance diagnostic
and therapeutic capabilities. Similarly, health
monitoring and disease outbreak surveillance will
be essential to improve preventative and
emergency responses.

� Assess existing resilience

of ODA expenditure

Given that between one-fifth and one-third of
ODA is currently allocated to climate sensitive
sectors, (96) standard tools and approaches
should be developed to ensure existing financial
commitments maximise the resilience of
communities to climate shocks.

� Finance adaptation

additional to existing aid commitments

Climate change adaptation activities will
increasingly form a core component of good
development programming. However, funding
directed to climate adaptation should be
additional to the 0.7% of Gross National Income
pledged by donor countries before climate
change emerged as a global emergency.
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Glossary

Guinea Worm

Guinea worm is a painful and debilitating parasitic infection
caused by a large roundworm, Dracunculus medinensis. The
name "Guinea worm" appeared after Europeans first saw
the disease on the Guinea coast of West Africa in the 17th
century. The disease begins with a painful blister, usually on
the leg. Around the time of its eruption, the person experi-
ences firy searing sensations. Infected persons try to relieve
the pain by immersing the infected part in water, often an
open pond. This stimulates the worm to emerge and spill
thousands of larvae into the water. If swallowed by a water
flea (cyclops), the ingested larva develops and becomes in-
fective in two weeks. When a person drinks the water the
cyclops is dissolved by the stomach acids and the larva
penetrates the gut wall and migrates through the subcuta-
neous tissue. After one year, a big blister forms and the
mature worm, 1m long, tries to emerge, thus repeating the
life cycle. Guinea worm is one of 14 Neglected Tropical
Diseases (NTDs). These diseases persist only in the poor-
est and most marginalised communities. More than 1 billion
people are affected by NTDs. Guinea worm is prevalent in
only 13 countries in Africa. Provision of safe drinking water
is the pillar intervention to eliminate the disease. It is hoped
that Guinea worm will be the first parasitic disease to be
eradicated, and the first disease in history to be eradicated
through behavior change, without vaccine or cure. (97)

Stunting

Reduced growth rate in human development. It is a pri-
mary manifestation of malnutrition in early childhood, in-
cluding during fetal development brought on by the mal-
nourished mother. In developing countries, stunted growth
is a common problem affecting a large percentage of chil-
dren. Once established, stunting and its effects typically be-

come permanent. Stunted children may never regain the
height lost as a result of stunting, and most children will
never gain the corresponding body weight. It also leads to
premature death later in life because vital organs never
fully develop during childhood.

Wasting

In medicine, wasting refers to the process by which a debil-
itating disease causes muscle and fat tissue to "waste" away.
Wasting is sometimes referred to as "acute malnutrition"
because it is believed that episodes of wasting have a short
duration, in contrast to stunting, which is regarded as
chronic malnutrition. Wasting can be caused by an ex-
tremely low energy intake (e.g., caused by famine), nutrient
losses due to infection, or a combination of low intake and
high loss. Infections and conditions associated with wasting
include tuberculosis, chronic diarrhea and AIDS.

Climate change must not be allowed to undermine progress

made towards eradicating these debilitating conditions.
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Photo: Jon Warren
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Community Combats Child Malnutrition: Kabita Begum with her one-year-old daughter Maksuda
Najnin Mim in front of a huge rice paddy. Mothers in northern Bangladesh are learning to improve the health
of their children through the Positive Deviance (PD) hearth programme. This programme teaches mothers to
prepare nutritious foods and maintain the health of their children. Maksuda Najnin Mim weighs 6.5 kg but
should be at least 8 kg. Kabita enrolled in the programme to help her firstborn achieve a healthy weight.

”

We must, above all, shift from a

culture of reaction to a culture of

prevention. Prevention is not only

more humane than cure; it is also

much cheaper... Above all, let us

not forget that disaster prevention

is a moral imperative, no less than

reducing the risks of war.

—Former United Nations Secretary-General

Kofi Annan on occasion of the closing of the

International Decade for Natural Disaster Reduction

“
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