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Climate change and urban children: 
impacts and implications for 
adaptation in low- and middle-
income countries

SHERIDAN BARTLETT

ABSTRACT This paper discusses the particular and disproportionate risks to 
urban children in poverty from various aspects of climate change, both extreme 
events and changing means. It explores the potential impacts on children’s health, 
learning and psychosocial well-being, and considers the implications of family 
coping strategies for children. The paper goes on to discuss the implications for 
adaptation, making recommendations for an adaptation agenda that focuses on 
the realities for children. Preparatory measures are considered, as well as responses 
to extreme events and to changes in weather patterns.

KEYWORDS adaptation / children / climate change / impacts / urban

I. INTRODUCTION

There are many vulnerable populations in the context of climate change – 
the impacts are not spread equally in terms of either location, economic 
status, gender or age. This paper discusses the particular and often 
disproportionate risks to urban children in poverty from various aspects of 
climate change. It also explores the implications for adaptation, focusing 
on preparatory measures as well as responses to extreme events and to 
changes in weather patterns.(1)

Over the last 25 years, extreme weather events, including heavy 
rainfall, heat waves, droughts, fl oods, cyclones and hurricanes, have 
contributed to injury, illness, impoverishment, displacement, hunger 
and death for hundreds of millions of people, often with particular 
implications for children. Climate change is likely to have been a factor 
in many of these, but even if it was not, it is proof of the vulnerability of 
populations to events whose frequency and intensity is likely to increase 
in most places as a result of climate change. Climate change is also bring-
ing higher temperatures, sea-level rise for all coastal cities and reductions 
in freshwater availability in many locations.(2) Even if an effective inter-
national agreement is reached soon on reducing greenhouse gas emissions 
suffi ciently to slow and then stop global warming, much of the world’s 
population will still face these changes over the next few decades because 
of the time-lag in the world’s climate system. Attention to adaptation is 
as urgently needed as attention to mitigation.

Why children? Children, especially young children, are in a stage 
of rapid development and are less well equipped on many fronts to deal 
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with deprivation and stress.(3) Their more rapid metabolisms, immature 
organs and nervous systems, developing cognition, limited experience 
and behavioural characteristics are all at issue here. In addition, their 
exposure to various risks is more likely to have long-term repercussions 
than with adults. Adaptations to climate change will be less than adequate 
in responding to the challenges if they fail to take account of both the 
particular vulnerabilities of children and the protective factors that can 
best support their resilience.

Almost all the disproportionate implications for children are 
intensifi ed by poverty and the diffi cult choices low-income households 
make as they adapt to more challenging conditions. Events that might 
have little or no effect on children in high-income countries and com-
munities can have critical implications for children in poverty. The likeli-
hood of poor outcomes increases cumulatively with the number of risks 
that they face, whether physiological or psychological.(4) Children on the 
edge, like families on the edge, have fewer assets to draw on in every sense 
of the word, and are more likely to be adversely affected by the various 
challenges imposed by climate change. In poor urban areas, these links 
can be especially striking.

Why urban children? Urban children are generally better off than 
their rural counterparts, but this is not true for the hundreds of millions 
living in urban poverty. Without adequate planning and good govern-
ance, poor urban areas can be among the world’s most life-threatening 
environments.(5) In some informal settlements, a quarter of all children 
still die before the age of fi ve.(6) Nor does the “urban advantage” come into 
play in terms of education and life opportunities – the failure to complete, 
or even start, primary education is especially high among the urban poor, 
and prospects of upward mobility can be dim.(7) In many urban areas, the 
risks children face are bound to be intensifi ed by climate change. Most 
of the people and enterprises at most serious risk from extreme weather 
events and rising sea levels are located in urban slums in low-income 
countries, which are often in the most hazardous areas – fl ood plains or 
other areas at risk of fl oods, places at risk from landslides, sites close to 
industrial wastes, and areas unserved by the kind of infrastructure that can 
be strengthened and adapted to withstand more extreme conditions.(8) 
Although the urban poor are at highest risk of loss and harm, they are the 
least able to afford preventive measures and the least likely to have their 
needs for risk reduction taken seriously by local governments.

Children as resilient, active agents. Despite children’s disproportion-
ate vulnerability on many fronts, it is an oversimplifi cation to think of 
them only as victims in the face of climate change. With adequate sup-
port and protection, children can also be extraordinarily resilient in the 
face of stresses and shocks. There is ample documentation, moreover, of 
the benefi ts of having older children active, informed and involved in 
responding to the challenges in their lives, not only for their own learning 
and development, but for the energy, resourcefulness and knowledge that 
they can bring to local issues.(9)

An adaptation agenda with children in mind. It is increasingly 
recognized that effective adaptation to climate change in urban areas 
must address the development needs of the urban poor.(10) An adaptation 
agenda developed with children in mind broadens the terms of this 
discussion. Where infrastructure and basic services are concerned, for 
instance, it means taking account of the ways these affect children and 

2007: Impacts, Adaptation and 
Vulnerability, Contribution of 
Working Group II to the Fourth 
Assessment Report of the 
Intergovernmental Panel on 
Climate Change, Cambridge 
University Press, Cambridge 
and New York, pages 357–390.

3. Engle, P, S Castle and 
P Menon (1996), “Child 
development: vulnerability 
and resilience”, Social Science 
and Medicine Vol 43, No 5, 
pages 621–635.

4. See, for instance, Evans, Gary 
W and Kimberly English (2002), 
“The environment of poverty: 
multiple stress exposure, 
psychophysiological stress and 
socioemotional adjustment”, 
Child Development Vol 73, 
No 4, pages 1238–1248; also 
Werner, E and R Smith (1992), 
Overcoming the Odds: High 
Risk Children from Birth to 
Adulthood, Cornell University 
Press Ithaca, NY and London 
for classic research exploring 
resilience longitudinally in a 
cohort of children in Hawaii.

5. See, for instance, Van den 
Poel, E, O O’Donnell and E Van 
Doorslaer (2007), “Are urban 
children really healthier? 
Evidence from 47 developing 
countries”, Social Science and 
Medicine Vol 65, No 10, pages 
1986–2003.

6. In Nairobi, for example, 
fi gures for 2002 show mortality 
rates of 62 per thousand 
for children under fi ve, as 
compared to 113 per thousand 
for Kenya’s rural areas. Within 
the city’s informal settlements, 
this rate rises to 151 per 
thousand and in the Embakasi 
slum, to 254 per thousand 
– four times as high as for the 
city as a whole. See APHRC 
(2002), Population and Health 
Dynamics in Nairobi’s Informal 
Settlements, African Population 
and Health Research Centre, 
Nairobi.

7. A recent case study of 
rickshaw pullers in Dhaka, 
for instance, shows that the 
adult children of these fi rst 
generation migrants were 
scarcely better educated than 
their fathers – 55 per cent had 
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those who care for them. For example, upgrading a road so that it is not 
washed away by fl ooding means considering the increased and more 
rapid traffi c that will be generated, and the effects for children playing or 
walking to school.

The issues go well beyond infrastructure, however. The lack of attention 
to children refl ects a generally lower level of attention to the human 
implications of climate change – as compared to the environmental and 
economic implications. Theory and practice regarding children have long 
stressed the importance of an integrated approach to development and 
well-being,(11) and this could well be more broadly applied. Adaptation, in 
these terms, means considering how to strengthen and support children’s 
capacity to cope with the full range of risks and adversity associated with 
climate change, as well as that of the families and communities on which 
they depend.

II. UNDERSTANDING THE IMPACTS ON CHILDREN OF CLIMATE 
CHANGE

There is not enough knowledge about the implications of climate change 
for children to present a comprehensive picture. Even where there are 
projections for more general impacts, fi gures are seldom disaggregated 
by population group or age. However, it is possible to extrapolate from 
existing knowledge in related areas. Work on environmental health in 
urban areas, on disaster responses and household coping strategies, on 
the range of effects of urban poverty on children, the resilience of chil-
dren and the benefi cial effects of their participation in various efforts, all 
contribute to a picture of the implications of disasters and responses to 
disasters, as well as more gradual change and the adaptations likely to be 
made to them. Table 1 provides an overview of likely changes in climate, 
and their probable impacts on natural and human systems.

a. Health and survival

The disproportionate health burden for children of challenging environ-
mental conditions is well documented. According to the most conservative 
estimates, children under 14 are 44 per cent more likely to die because of 
environmental factors than the population at large. The same gap exists 
for morbidity, and it increases greatly when the potential loss of healthy 
life years is considered.(12) The greater burden, especially for the youngest 
children, then, is not a minor matter of degree, and it is likely to be 
exacerbated in many places by climate change.

Mortality related to extreme weather events. Small children, along 
with women and the elderly, are most likely to be victims of such extreme 
events as fl ooding, high winds and landslides. A study of fl ood-related 
mortality in Nepal, for instance, found the death rate for children to be 
double that of adults, with pre-school girls fi ve times more likely to die 
than adult men. Poor households were at six times higher risk than their 
better-off neighbours.(13) The distribution of deaths related to the 2004 
Indian Ocean tsunami followed a similar pattern, as shown in Figure 1.(14)

In slower onset disasters such as droughts and famines, mortality 
rates are also more extreme for young children. A situation such as this is 

never attended school at all 
and only a small number were 
functionally literate. School 
attendance rates generally in 
Dhaka are only 58 per cent, as 
compared to 73 per cent for 
villages. See Begum, Sharifa 
and Binayak Sen (2005), 
“Pulling rickshaws in the city of 
Dhaka: a way out of poverty?”, 
Environment and Urbanization 
Vol 17, No 2, October, pages 
11–26.

8. Satterthwaite, David, 
Saleemul Huq, Mark Pelling, 
Hannah Reid and Patricia 
Romero Lankao (2007), 
“Adapting to climate change in 
urban areas: the possibilities 
and constraints in low- and 
middle-income nations”, 
Human Settlements Discussion 
Paper Series, Climate Change 
and Cities 1, IIED, London.

9. A well-known overview 
of children’s capacities in 
this regard is Hart, R (1997), 
Children’s Participation: 
The Theory and Practice of 
Involving Young Citizens in 
Community Development and 
Environmental Care, Earthscan/
UNICEF, London.

10. See reference 8.

11. Bronfenbrenner, U (1979), 
The Ecology of Human 
Development: Experiments by 
Nature and Design, Harvard 
University Press, Cambridge, 
Mass.

12. Prüss-Üstün, A and C 
Corvalán (2006), Preventing 
Disease through Healthy 
Environments. Towards an 
Estimate of the Environmental 
Burden of Disease, WHO, 
Geneva.

13. Pradhan, Elizabeth 
Kimbrough, Keith P West, 
Joanne Katz, Steven C LeClerq, 
Subarna K Khatry and Sharada 
Ram Shrestha (2007), “Risk 
of fl ood-related mortality in 
Nepal”, Disasters Vol 31, No 1, 
pages 57–70.

14. Nishikiori, N, T Abe, D G M 
Costa, S D Dharmaratne, O 
Kunii and K Moji (2006), “Who 
died as a result of the tsunami? 
Risk factors of mortality among 
internally displaced persons 
in Sri Lanka: a retrospective 
cohort analysis”, BMC Public 
Health No 6, page 7.
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commonly defi ned as an emergency when crude mortality is one per 
10,000 per day, and under-fi ve mortality is double that.(15) This much 
higher rate for young children is not a departure from the norm in 
low-income countries,(16) but it still highlights a dismal reality – that 
higher mortality rates for young children, unthinkable in high-income 
countries, should be so routinely accepted as a baseline indicator of 
normality. Overall death rates for young children continue to drop in 
most parts of the world due to improved health care, immunization rates 
and environmental conditions. But for many of the children most at risk 
from the biggest killers – diarrhoeal and respiratory diseases, malaria and 
malnutrition – the situation is likely to worsen with some of the effects 
of climate change.

Water and sanitation-related illnesses. Inadequate access to clean 
water and proper sanitation increases the risk of a range of health 
problems. Globally, children under fi ve are the victims of 80 per cent 
of sanitation-related illnesses and diarrhoeal disease, primarily(17) because 
of their less-developed immunity and because their play behaviour can 
bring them into contact with pathogens. Diarrhoeal disease also results 
in higher levels of malnutrition and increased vulnerability to other 
illnesses, with effects on overall development.(18)

Various conditions associated with climate change are likely to result 
in increased risks for young children. After extreme events, diarrhoeal 
illnesses related to breakdowns in piped water supplies and sanitation can 

FIGURE 1
Age and gender distribution of tsunami-related deaths in Sri Lanka

SOURCE: Nishikiori, N,  T Abe, D G M Costa, S D Dharmaratne, O Kunii and K Moji (2006), “Who died as a result 
of the tsunami? Risk factors of mortality among internally displaced persons in Sri Lanka: a retrospective 
cohort analysis”, BMC Public Health No 6, page 7.

15. Sphere Project (2004), 
“Humanitarian charter and 
minimum standards in disaster 
response”, accessible at www.
sphereproject.org/.

16. United Nations Children’s 
Fund (2007), The State of the 
World’s Children, UNICEF, New 
York.

17. Murray, C J and A D Lopez 
(1996), The Global Burden of 
Disease: A Comprehensive 
Assessment of Mortality and 
Disability from Diseases, 
Injuries and Risk Factors in 
1990 and Projected to 2020, 
Harvard University Press, 
Boston.

18. Bartlett, S (2003), “Water, 
sanitation and urban children: 
the need to go beyond 
‘improved’ provision”, 
Environment and Urbanization 
Vol 15, No 2, October, 
pages 57–70.
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take more lives than the initial disaster.(19) The risks in underserved urban 
settlements also increase with “minor” events. During heavy or prolonged 
rains, blocked drains and fl ooded latrines can make contamination diffi cult 
to avoid, increasing the incidence of diarrhoeal illness in children.(20) 
Where the incidence and duration of rainstorms increases because of 
climate change, these conditions will become more prevalent.

Contamination of water supplies is also a risk during droughts. For 
small children’s health, water quantity is generally considered even more 
important than its quality.(21) Unwashed hands, food, utensils, fl oors and 
cooking surfaces all contribute to higher levels of endemic illness. When 
water must be fetched from a distance, or when supplies are low or erratic, 
households make do with less than necessary to meet children’s routine 
health needs.(22) When they store water, the potential for contamination 
goes up. In a poor neighbourhood in Abidjan, Côte d’Ivoire, for instance, 
E. coli was found in only one per cent of water samples taken at the com-
munity source, but in 41 per cent of samples that had been stored at 
home.(23) The IPCC projects that climate change will increase the burden 
of diarrhoeal disease in low-income countries by approximately 2–5 per 
cent by 2020.(24)

Malnutrition. Malnutrition is related to food shortages resulting from 
reduced rainfall and other changing means that affect agriculture; also 
to interruptions in food supplies in sudden, acute events. Children in 
Africa born in drought years, for example, are signifi cantly more likely to 
be malnourished or stunted (in Kenya, 50 per cent more likely to be mal-
nourished, and in Niger, 72 per cent more likely to be stunted).(25)

But malnutrition is also closely tied to unsanitary conditions and 
to children’s general state of health. Frequent bouts of diarrhoea and 
infestations of worms, for instance, mean impaired absorption and a 
loss of nutrients. When children are malnourished, their vulnerability to 
infection is greatly increased and a vicious cycle results.(26) A chronically 
malnourished three or four year-old may be at a permanent disadvantage, 
becoming both physically and mentally stunted.(27)

Nutritional risk as a result of disasters tends to be low if children were 
previously well nourished(28) and if the acute malnutrition associated with 
the event does not go on for too long. After Bangladesh’s 1998 fl oods, when 
families were unable to compensate over time for the shortage of food 
and the deterioration in health conditions, fl ood-exposed children failed 
to experience the “catch-up” growth common after a shock, remaining 
shorter than unexposed children from the same neighbourhoods.(29) Simil-
arly signifi cant impacts on children’s growth were found in Zimbabwe 
following a drought, in this case over a much longer term. Children in the 
critical 12–24 month-old age group during the drought in the early 1980s 
were found 13 to 16 years later to have had an average loss of stature of 
2.3 inches. Their potential loss in life time earnings was calculated to be 
14 per cent.(30) Malnutrition appears to be a greater risk among children of 
displaced families.(31) This may be related to the poor levels of sanitation 
in many temporary shelters as well as to the effects of displacement on 
household coping strategies. Infants are at particular risk. Stresses related 
to a crisis may affect mothers’ breast milk production; at the same 
time, breast milk substitutes present a serious health risk in unsanitary 
environments.(32)

Vector-borne and infectious diseases. Increased temperatures and 
changes in precipitation are increasing the incidence and range of various 

19. WHO, www.who.int/
entity/ceh/indictators/0_
14disasterareas.pdf, 
downloaded 15 October 2007.

20. See, for instance, Moraes, 
L R, J A Cancio, S Cairncross 
and S Huttly (2003), “Impact 
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pages 153–158.

21. Shi, A (2000), How Access 
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Child Mortality, Development 
Research Group, World Bank, 
Washington DC.

22. Victoria, C G et al. (1988), 
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diarrhoea”, International 
Journal of Epidemiology Vol 
17, No 3, pages 651–654; 
also Curtis, V, B Kanki et al. 
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Burkino Faso”, Social Science 
and Medicine Vol 41, No 3, 
pages 383–393.

23. Dunne, E F, H Angoran-Benie 
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Acquired Immune Defi ciency 
Syndrome Vol 28, No 4, 
pages 393–398.

24. Confalonieri, U, B Menne, 
R Akhtar, K Ebi, M Hauengue, 
R S Kovats, B Revich and A 
Woodward (2007), “Human 
health”, Chapter 8 in Parry 
et al., see reference 2, pages 
391–431.

25. UNDP (2007), Human 
Development Report 
2007/2008, Palgrave Macmillan, 
New York.

26. Lechtig, A and B Doyle 
(1996), “The impact of water 
and sanitation on malnutrition 
and under-fi ve mortality rates”, 
WATERfront Vol 8, pages 5–19.

27. Grantham-McGregor, S, Y 
B Cheung, S Cueto, P Glewwe, 
L Richter and B Strupp (2006), 
“Developmental potential in 
the fi rst fi ve years for children 
in developing countries”, The 
Lancet Vol 369, pages 60–70.
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vector-borne diseases, and with it the level of exposure, with particular 
implications for children.(33)

The most serious threat is malaria. Fifty per cent of the world’s popu-
lation is now considered to be at risk, a 10 per cent increase in the last 
decade.(34) More than 90 per cent of the burden is in Africa, where 65 
per cent of mortality is among children under fi ve.(35) These numbers 
alone fail to capture the full implications for children. Malaria results in 
chronic anaemia, increases the severity of other diseases and more than 
doubles the mortality rates for children under fi ve.(36) It contributes to 
impaired development in some children because of the insult to the brain 
during acute episodes, but this is also mediated by the effects of anaemia, 
repeated illness and undernutrition related to the disease.(37)

Treatment measures are seldom adequate. A survey in Kampala, 
Uganda, found that children in 36 per cent of surveyed households had 
experienced fever in the previous two weeks, but less than one per cent 
received the recommended medical treatment despite the proximity of 
clinics and hospital. Only 11 per cent of households (the wealthiest) used 
treated nets.(38) Even this is high for Africa, where a multi-country survey 
found that treated nets were used by only 2 per cent of households with 
children under fi ve.(39)

Respiratory illnesses. Respiratory illnesses cause 20 per cent of under-
fi ve deaths worldwide. A number of factors are involved, not all affected 
by climate change. However, changes in mean temperature and precipit-
ation can increase the number of forest and bush fi res, which affect air 
quality for thousands of miles, generally increasing the number of people 
experiencing respiratory diffi culties.(40) Changing pollen counts, fungal 
growth and moulds related to fl ooding, and increases in ozone and other 
pollutants also increase rates of pneumonia, upper respiratory diseases 
and asthma. Asthma has doubled worldwide over the last 15 years, with 
the greatest increases among children,(41) and asthma deaths are expected 
to increase by 20 per cent by 2016.(42) Factors affecting the prevalence or 
severity of respiratory ailments are far from clear, however – the variables 
are too numerous.(43) Nor are children always those most affected.(44)

Heat stress. Those most at risk from increasingly frequent and intense 
heat waves are the elderly and the very young, who sweat less and have 
more surface area relative to body mass.(45) Research in São Paulo found 
a 2.6 per cent increase in mortality rates in children under 15 for every 
degree increase above 20°C – similar to the increase for those over the 
age of 65 (2.5 per cent).(46) For younger children, this increase is likely 
to be higher. The impact is most serious in cities, where the urban “heat 
island” effect can mean differences of as much as 10°C between the city 
and surrounding areas.(47) Temperatures vary between neighbourhoods, 
with poorer groups more likely to live where temperatures are higher due 
to higher densities and less vegetation and open space.(48)

Injury. Children are particularly susceptible to injury – curious and 
driven to explore, yet lacking the capacity to understand and respond 
well to danger. Falls and burns, along with drowning, disproportionately 
affect children under fi ve.(49) Children also experience more serious, long-
term effects from burns, fractures, head injuries and poisoning because 
of their size and physiological immaturity.(50) Injury rates are related to 
challenging conditions, overcrowding, complexity in the environment 
and higher levels of preoccupation on the part of adults(51) – all factors 
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commonly experienced in the post-disaster context as well as in the 
context of gradually worsening conditions.

The quality of care. As changes in extremes and means create con-
ditions that are more challenging to health, this also affects the burdens 
faced by caregivers. These problems are seldom faced one at a time. When 
inadequate water supplies are compounded by a lack of sanitation, over-
crowded living quarters and an absence of safe play space, the diffi culties 
can become overwhelming. Overstretched and exhausted caregivers are 
more likely to leave children unsupervised and to cut corners in all the 
chores that are necessary for healthy living, with potentially serious 
implications for children’s health.

b. Learning and competence

For some children in some places, the challenges related to climate change 
could contribute to an erosion of both their mental capacity and their 
opportunities for learning and growth. The early years are the most cri-
tical time for brain development, which can be shaped by a range of 
environmental factors.(52) Good health is central, as sick or malnourished 
children lack the energy to be active learners.(53) Abundant research relates 
lower cognitive capacity and performance to undernutrition;(54) and be-
haviour and social relationships may also be affected.(55) The lack of specifi c 
nutrients such as iodine, iron or zinc, related to accessibility of certain 
foods, also hampers development.(56) Children’s mental growth can be 
affected also by intestinal parasites, diarrhoeal disease and malaria,(57) all 
factors, as noted, that can be expected to increase with climate change. 
Maternal health, nutrition and stress levels during pregnancy are also 
related to children’s lower cognitive performance and language ability 
later on.(58)

Children’s learning also depends on supportive social and physical 
environments. Their development of new skills and capacities takes place 
within a social and cultural context that is structured to help them acquire 
the experiences and competencies that they need to live their lives.(59) 
When young children lack easy access to social interaction and to safe, 
varied, stimulating surroundings for play, this can affect their development 
as capable problem solvers and social beings.(60) Not all stimulation is 
positive for learning, however. High levels of noise and crowding and 
a lack of physical and temporal structure in daily life have been found 
consistently to have negative impacts on children’s development, dis-
tracting their attention and affecting the quality of interactions with 
adults.(61) This is an accurate description of many post-disaster settings, 
where children may live for months on end in overcrowded emergency 
camps. Challenging events on a much smaller scale can also disrupt life 
repeatedly, diminishing the positive supports available to children and 
putting a damper on play and exploration.

For older children and also adolescents, opportunities for purposeful 
goal-directed activities and engagement in the world are primary avenues 
for the achievement of competence.(62) In the course of displacement, or 
in the disruption of routines and local environments that can accompany 
even “minor” disasters, these opportunities, however minimal they may 
be, and whether formal or informal, can become seriously constrained. 
Schooling is an issue. After extreme weather events, schools may be 
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destroyed, damaged, shut down or taken over as emergency shelters for 
weeks or even months.(63) Even when schools stay open, children may 
be pulled out because of displacement or because their disaster-affected 
families lack the resources for them to attend. Conditions for displaced 
children may also make it diffi cult to do homework, increasing the 
likelihood of their dropping out.(64)

c. The capacity to cope with adversity

The shock and distress of extreme events, as well as the deprivations and 
humiliations of displacement or slow recovery, can be profoundly debilit-
ating. Children’s psychological vulnerability and resilience in the face 
of hardship depend on their health and internal strengths, but also on 
household dynamics and levels of social support.(65) Age is just one of many 
factors mediating the experience of adversity: some children may actually 
be more resilient than their elders,(66) but their lack of social power within 
family and community can also leave them especially vulnerable to hard-
ship. Children who have experienced success and approval in their lives 
are more likely to adapt well. Poverty and social status can play an import-
ant role in this regard. For older children, the effects of events on their 
social world and peer relationships are highly signifi cant.(67) But without 
question, there can be numerous assaults on children’s resilience after 
extreme events.

Especially in low-income countries, children may end up orphaned 
or separated from family. Extended family or other community members 
can provide a secure alternative, but too often even these bonds are 
frayed to breaking point, and extra children can become a target for mis-
treatment.(68) Even where families remain intact, however, picking up the 
pieces can be extremely challenging. Basic requirements may be hard 
to come by, livelihoods may have disappeared, relief may be inequit-
ably distributed, and community life and social supports may have 
collapsed. The disruption of play, school, daily chores, livelihoods and 
other familiar activities can leave children and adults more vulnerable 
to distress. Increased levels of irritability, withdrawal and family confl ict 
are not unusual after disasters.(69) High stress for adults can have serious 
implications for children, contributing to neglect and even abuse.(70) 
Increased rates of child abuse have long been associated with factors that 
can become more prevalent after disaster or household upheaval – such 
as maternal depression, loss of property or a breakdown in social support. 
In the United States, for instance, hospital records revealed that rates of 
traumatic brain injury infl icted on small children increased more than 
fi ve-fold in the six months following a severe hurricane when compared 
to the previous six months.(71) Children’s anxious behaviour after dis-
asters could contribute to abusive responses. Bed wetting, nightmares, 
aggressiveness or clinging behaviour can add to the stresses of parents 
attempting to deal with disaster-related problems.(72) Resilience in 
children in adversity has been related repeatedly in part to the presence 
of at least one actively supportive adult in their lives.(73) Even this can be 
hard to come by when adults are withdrawn and depressed, or angry and 
frustrated.

Displacement and life in emergency or transitional housing have 
been noted in many contexts to lead to an erosion of the social controls 
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that normally regulate behaviour within households and communities. 
Overcrowding, chaotic conditions, a lack of privacy and the collapse of 
regular routines can contribute to anger, frustration and violence.(74) Sexual 
violence is commonly reported.(75) There have been numerous accounts of 
children and women enduring abuse of various kinds. Adolescent girls 
in particular complain of the lack of privacy around sleep, washing and 
dressing, and of the sexual harassment they face.(76) The synergistic effects 
of such accumulated physical and social stressors have been found to 
affect children’s development on all fronts.(77) As the numbers of displaced 
people grow, these dysfunctional environments are likely to become the 
setting within which more and more children spend their early years.

Disasters and long-term displacement are not unique, however, 
in terms of the stress they create. Even less extreme events can create 
havoc in people’s lives, deepening the level of poverty – whether through 
short-term displacement, loss of work, reductions in food security, rising 
prices for basics, or just the time and energy drain associated with more 
challenging conditions. As Diagne describes in St Louis, Senegal: “For 
those who live in fl ood-prone districts, each fl ood increases their poverty, 
depleting their incomes and meagre asset bases.”(78) The report from an African 
workshop points out that in the continuum between large-scale disasters 
and everyday hazards, it is the smaller-scale but more frequent events 
that cumulatively take the greatest toll on life, livelihoods and household 
well-being in many urban areas.(79)

Nor is it simply a matter of the shocks that households face. There is 
also the matter of anticipating and managing risk. This seldom presents 
simple choices, especially for the poor. Actions taken by households to 
limit their exposure to risk can result in substantial loss of income. House-
holds in two fl ood-prone squatter settlements in Dhaka, for instance, 
were asked to consider the incentives that would encourage them to 
relocate to safer locations. Despite the extent and diffi culty of their experi-
ence of coping with fl oods, many residents felt that relocation was simply 
not feasible without considerable incentives – including free land, non-
repayable grants and long-term employment opportunities.(80) For those 
already in poverty, the costs of effectively managing risk may be excessive 
and can have long-term implications.

Gradually worsening conditions can undermine the precarious 
stability of households, and when the family system faces more pressure 
than it can easily adapt to, this can have critical consequences for children 
on all fronts. The stability of the household may be viewed as more 
important than the welfare of an individual child, as seen, for instance, 
in the allocation of food and other resources.(81) Many households make 
great sacrifi ces on behalf of their children; but in others, few of the bene-
fi ts of what is earned or produced actually trickle down to reach children. 
Children can qualify as being in absolute poverty even in a household 
that does not.(82) When times are hard, children can become an asset that 
is drawn on to maintain the equilibrium of the household. They may be 
taken out of school to work or take care of younger siblings, and some 
children may be considered more “expendable” than others.(83) Many of 
Bombay’s young prostitutes, for example, are from poor rural villages in 
Nepal, where inadequate crop yields lead families to sacrifi ce one child 
so others may survive.(84) Multi-dimensional defi nitions of poverty 
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encourage broad thinking about the assets and risks that actually affect a 
family’s capacity to cope and move ahead in the world. However, these 
defi nitions would be still more comprehensive if they took into account 
the extent to which families are drawing on their children as assets, or 
investing in them to ensure their optimal development.

The child-centred priorities of mothers are widely recognized,(85) but in 
diffi cult circumstances, these very priorities can result in levels of fatigue 
and stress that take a serious toll. Women in a Ghana town, for instance, 
spoke of the degree of their chronic anxiety, tiredness and physical aches 
and pains: “What will the children eat? What will they wear? One of them is 
sick, she has to go to the hospital, where do I get the money? So every time you 
are thinking. When it’s night and I lie down I won’t sleep.”(86) Mental health 
problems, which are increasingly acknowledged to be a signifi cant health 
problem among the poor and especially among women, are closely tied to 
unpredictability, uncertainty and general insecurity.(87) These factors are 
likely to be exacerbated by climate change. There is growing evidence, for 
instance, of signifi cant associations for women between food insecurity 
and anxiety and depression.(88) The combination of economic problems 
and psychological stress in a mother can result in signifi cant risks for her 
children. Community-level supports are important here. Mothers who are 
involved in mutually supportive relationships through community insti-
tutions have been found to be less likely to have malnourished children, 
for instance, than those who are isolated within a family.(89)

Despite this litany of challenges, it is, again, misleading to think of 
children simply as victims. There are numerous accounts of their hardi-
ness and resourcefulness in the face of both extreme events and everyday 
diffi culties.(90) Children’s capacity to cope well in diffi cult situations has 
frequently been related to their own active engagement and to oppor-
tunities to be involved in active problem solving.(91) Repeated experience 
demonstrates how capable children are of looking critically at local prob-
lems and coming up with creative solutions that may not have occurred 
to adults.(92)

III. THE IMPLICATIONS FOR ADAPTATION

In seeking to reduce vulnerability and enhance resilience in the face 
of various hazards and risks, how can the multiplicity of concerns for 
children of different ages be adequately represented without completely 
overwhelming any agenda?

In every aspect of adaptation – protection, preparation, relief and 
rebuilding – and at every level of response – including community, local 
government, NGO, national government, international agency – some 
basic principles can be taken into account:

• Children’s requirements must be adequately understood. Unless 
various actors understand the implications for young people, the 
steps they take to respond to the crises of climate change are likely to 
be mis-targeted in some important ways.

• Children’s priorities may differ from assumptions made by adults on 
their behalf. The information on which decisions are based must be 
information that can be trusted to represent children’s experience.
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• Incorporating a focus on children may mean changing the threshold 
at which an event or situation is considered potentially “disastrous”, 
or at which adaptation is considered necessary. It will also mean 
broadening the scope of adaptation to include issues that are not 
always considered to be central – but that in fact have benefi ts beyond 
those for children.

• As with gender, a consideration of age needs to be a routine feature 
of decision making on every front, not a separate set of activities. The 
“add-on” approach results in superfi cial band-aid solutions.

Within each aspect of planning for adaptation, whether in prepar-
ation or response, a concern for children means responding in four dif-
ferent areas, which can be considered in the appropriate detail at each level 
of action. Taking these guidelines into account, in other words, would 
mean something different to a donor agency and to local government 
agencies.

• Ensuring children’s optimal health and nutrition: Attention to 
children’s health is important not only for the obvious and immediate 
benefi ts but also because of the effects on enhancing children’s 
resilience generally and supporting their long-term development on 
every front. For example, a period of nutritional deprivation that is 
short-lived by adult standards may have far more critical implications 
for children. When disaster strikes, both the urgency of the response 
and its effectiveness will be affected by children’s pre-existing levels 
of health. For donors, this may mean accepting that food aid pro-
grammes in response to a crisis are relatively ineffective compared 
to longer-term programmes. When children’s health is already com-
promised by illness and malnutrition, they are more likely to sustain 
long-term damage to their development in the wake of a crisis, even 
with emergency food programmes.(93) For local government, a concern 
with children’s health may become an additional reason for tackling 
environmental sanitation problems in underserved areas, as part of 
preparation for extreme events. For a community disaster prepared-
ness committee, it might mean ensuring that information regarding 
risks to children’s health of playing in fl ood waters is disseminated 
before the rainy season.

• Strengthening families’ capacity to cope: All adaptive measures 
geared at the urban poor should ideally enhance their capacity to 
come through periods of shock without succumbing to major house-
hold catastrophe. But “coping” in this context may take on broader 
meaning where children are concerned and will include the capacity 
of households to manage hardship without compromising the 
well-being of their children. NGOs, for example, might build child 
impact assessments into their microcredit activities, ensuring that 
loan repayments do not compromise children’s nutrition; a health 
care system might allocate more of its resources to mental health 
supports; emergency response planning could include planning for 
the provision of temporary child care, so that parents can have some 
hours each day to focus on recovery without worrying about their 
young children. Any supports focusing directly on children’s health, 
safety and care will ease the burden on older family members.

Children (second edition), 
Wiley, New York.

67. See reference 65.

68. Tolfree, David (2005), 
“Community-based care for 
separated children. Responses 
to young children in post-
emergency situations”, Early 
Childhood Matters Vol 104, 
pages 40–46, Bernard van Leer 
Foundation, The Hague, The 
Netherlands.

69. McFarlane, A C (1987), 
“Family functioning and 
overprotection following 
a natural disaster: the 
longitudinal effects of post-
traumatic morbidity”, Australian 
and New Zealand Journal of 
Psychiatry Vol 21, No 2, pages 
210–218.

70. Curtis, T, B C Miller and 
E H Berry (2000), “Changes 
in reports and incidence of 
child abuse following natural 
disasters”, Child Abuse and 
Neglect Vol 24, No 9, pages 
1151–1162.

71. Keenan, Heather T, Stephen 
W Marshall, Mary Alice Nocera 
and Desmond K Runyan 
(2004), “Increased incidence 
of infl icted traumatic brain 
injury in children after a natural 
disaster”, American Journal of 
Preventive Medicine Vol 26, 
No 3, pages 189–189.

72. See reference 70.

73. See reference 3, Engle et 
al. (1996); also see reference 4, 
Werner and Smith (1992).

74. Gururaja, S (2000), “Gender 
dimensions of displacement”, 
Forced Migration Review, 
accessible at http://www.
fmreview.org/FMRpdfs/FMR09/
fmr9.5.pdf.

75. Save the Children Sweden 
(2007), “Bridging the gap – Save 
the Children’s transitional 
housing project”, accessible 
at http://www.crin.org/docs/
BridgingtheGapfi nal1.pdf.

76. Fisher, Sarah (2005), 
“Gender-based violence in Sri 
Lanka in the aftermath of the 
tsunami crisis”, Dissertation 
submitted to the University of 
Leeds.

77. Evans, G and S Saegert 
(2000), “Residential crowding 
in the context of inner-city 
poverty”, in S Wapner, J 



C L I M AT E  C H A N G E  A N D  U R B A N  C H I L D R E N

513

• Maintaining, restoring and enhancing the potential for children’s 
daily routines and activities: Children need supportive functional 
adults in their lives, but they also rely on their daily routines and 
activities and on contact with their peers as a context for stability and 
optimal development. Other functions, more critical to survival, will 
inevitably be prioritized in preparing for, or responding to, crises on 
whatever scale – such as the protection of life and property, or attention 
to food, health and livelihoods. But in the course of addressing these 
things, it is important that children’s spaces, activities and networks 
not be compromised – they should be identifi ed, maintained and 
restored wherever possible. In paving and upgrading local streets to 
prevent them washing away during increasingly common fl oods, for 
instance, speed bumps or sidewalks could be included to ensure that 
children are not endangered by faster traffi c; in selecting space for 
emergency shelters, schools can be avoided where other possibilities 
also exist; in an emergency camp, a quiet space can be made available 
where children can do homework away from the noise and chaos of 
the camp.

• Respecting children’s capacities; allowing them the chance for 
active involvement: Despite the litany of challenges that children 
may face in the context of climate change, it is, again, misleading 
to think of them simply as victims. There are numerous accounts of 
their hardiness and resourcefulness in the face of both extreme events 
and everyday diffi culties.(94) The chance to solve problems and take 
action has been identifi ed as a potent protective force for children 
in situations of adversity, allowing them some sense of control in 
situations where they might otherwise feel helpless and preoccupied 
by anxiety. Opportunities to demonstrate their competence and 
contribute to a common effort can build confi dence and a sense of 
effectiveness and camaraderie that can go a long way towards relieving 
distress. These opportunities do not need to be artifi cial attempts 
to include children; there are many real-life occasions for problem 
solving and improvements in surroundings in both the post-disaster 
context and in the more “everyday” context of urban poverty.(95) It 
should never be assumed that these are inappropriate for children. 
The contribution of young people is a potential community asset that 
is too seldom tapped in the process of development and adaptation. 
In the course of local risk assessment and monitoring, for instance, 
children’s extensive knowledge of their own neighbourhoods could 
be recognized and drawn on; NGOs rebuilding after disasters could 
involve children along with adults in critiquing and modifying plans 
for relocated housing and community space, since they will inevitably 
point to concerns that adults will overlook.

Adding these concerns to the already long list of urgent priorities for 
adaptation may appear to be unrealistic. Fortunately, there is considerable 
overlap between the measures needed to protect and support children 
and those that are essential for reducing and responding to risk more gen-
erally. The most useful measures to protect children’s health, for instance, 
also happen to be fundamental in reducing risks from potential disasters. 
Adequate provision for waste removal and drainage inhibits the potential 
for faecal contamination in the event of heavy downpours, and reduces 
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the likelihood of diseases that predominantly affect children – but it also 
protects communities from the chronic fl ooding that can result from 
insuffi cient drainage or garbage-blocked drains. Making safe appropriate 
land available for housing for low-income groups may diminish the 
risks associated with fl ooding or landslides that most seriously threaten 
children, but will also encourage greater investment in homes and neigh-
bourhoods, further minimizing the likelihood of future damage.(96)

Risk reduction measures can even have unexpected benefi ts for 
children. In Bangladesh, for example, fl ood control embankment projects 
to protect people in low-lying areas and stabilize river banks turned out to 
have highly signifi cant effects on child mortality rates, which were 29 per 
cent higher outside these areas. Improvements in agriculture and fi shery 
production, easier access by land to health centres, and a lower risk of 
drowning were all reasons in themselves to undertake fl ood control, and 
involved no additional investment.(97)

Table 2 provides a very brief summary(98) of some adaptations and 
responses that take children into account.

IV. CONCLUSION

There are many vulnerable populations in the context of climate change 
– the poor, the elderly, pregnant women, those in particular locations. 
Children are not unique in this sense. However, they constitute an 
extremely large percentage of those who are most vulnerable, and the 
implications, especially for the youngest children, can be long term. If 
speculation about the impacts of climate change fails to take into account 
the particular vulnerabilities (as well as capacities) of children at different 
ages, measures for disaster prevention and for adaptation may prove to be 
inadequate in critical ways, and may even result in additional stresses for 
young minds and bodies.

Addressing these concerns for children may appear to be an unreal-
istic burden, adding unduly to the need for time and resources in the 
face of so many other compelling priorities. Fortunately, this is not a zero 
sum game. As stressed in this paper, there are strong synergies between 
what children need and the adaptations required to reduce or respond to 
more general risks. The most useful measures to protect children’s health 
are also fundamental in reducing risks from potential disasters – such 
as adequate drainage, waste removal and proper sanitation. Supporting 
adults so that they are better able to address their children’s needs also 
leaves them better equipped to work collaboratively on reducing risks, 
preparing for disasters and rebuilding their lives after a crisis. Ensuring 
that children continue to have opportunities to play, learn and take an 
active role in fi nding solutions will prepare them to be the citizens we need 
in order to continue addressing the problems faced by their commun-
ities and by the planet. It has generally been found that neighbourhoods 
and cities that work better for children tend to work better for everyone, 
and this principle undoubtedly applies also to the adaptations that are 
being called for by climate change.

restructuring societies”, Social 
Science and Medicine Vol 49, 
pages 1461–1471.

88. Hefl in, C M, K Siefert and 
D R Williams (2005), “Food 
insuffi ciency and women’s 
mental health: fi ndings from 
a three-year panel of welfare 
recipients”, Social Science and 
Medicine Vol 61, No 9, pages 
1971–1982; also Hadley, C 
and C L Patil (2008), “Seasonal 
changes in household food 
insecurity and symptoms 
of anxiety and depression”, 
American Journal of Physical 
Anthropology Vol 135, No 2, 
pages 225–232.

89. See reference 3, Engle 
et al. (1996).

90. Hestyanti, Yohana Ratrin 
(2006), “Resilience in children”, 
Annals of the New York 
Academy of Sciences Vol 1094, 
pages 303–307; also Boyden, 
Jo (2003), “Children under fi re: 
challenging assumptions about 
children’s resilience”, Children, 
Youth and Environments 
Vol 13, No 1, Spring, accessed 
at http://colorado.edu/
journals/cye.

91. See reference 65; also 
Norris, F H, M Friedman, P J 
Watson, C Byrne, E Diaz and 
K Kaniasty (2002), “60,000 
disaster victims speak. Part 
I: an empirical review of 
the literature, 1981–2001”, 
Psychiatry Vol 65, pages 
207–239.

92. See reference 9; also 
Chawla, L (editor) (2001), 
Growing Up in an Urbanizing 
World, Earthscan/UNESCO, 
London.

93. See reference 29.

94. See reference 90.

95. See reference 92, Chawla 
(editor) (2001).

96. See reference 8.

97. Myaux, J A, M Ali, J 
Chakraborty and A de 
Francisco (1997), “Flood control 
embankments contribute to 
the improvement of the health 
status of children in rural 
Bangladesh”, Bulletin of World 
Health Organization Vol 75, 
No 6, pages 533–539. 

98. A more detailed account can 
be found in the working paper 
on which this shorter paper is 
based. See reference 1.



C L I M AT E  C H A N G E  A N D  U R B A N  C H I L D R E N

515

T
A

B
L

E
 2

A
d

ap
ta

ti
o

n
s 

an
d

 r
es

p
o

n
se

s 
th

at
 t

ak
e 

ch
ild

re
n

 i
n

to
 a

cc
o

u
n

t

 
 

 
R

es
p

o
n

d
in

g 
to

 im
m

ed
ia

te
 

A
d

ap
ti

n
g 

to
 im

p
ac

ts
 a

n
d

 
 

P
re

p
ar

in
g 

fo
r 

ex
tr

em
e 

lo
ss

es
 a

n
d

 t
h

re
at

s 
fo

llo
w

in
g 

 
lo

ss
es

, a
n

d
 r

eb
u

ild
in

g 
to

 
R

ed
u

ci
n

g 
lo

n
ge

r-
te

rm
 r

is
ks

 
w

ea
th

er
 e

ve
n

ts
 

ex
tr

em
e 

w
ea

th
er

 e
ve

n
ts

 
re

d
u

ce
 f

u
tu

re
 r

is
ks

C
h

ild
re

n
’s

 
h

ea
lt

h
, s

af
et

y 
an

d
 n

u
tr

it
io

n

* 
N

ut
ri

tio
na

l p
ro

gr
am

m
es

 t
o 

en
su

re
 

ch
ild

re
n 

ca
n 

w
ith

st
an

d 
a 

cr
is

is
* 

Pi
pe

d 
w

at
er

, t
oi

le
ts

 a
nd

 d
ra

in
s 

(w
ith

 
sy

ne
rg

ie
s 

fo
r 

di
sa

st
er

 r
ed

uc
tio

n)
* 

M
ea

su
re

s 
su

ch
 a

s 
m

os
qu

ito
 n

et
s

* 
Te

ac
h 

ch
ild

re
n 

ba
si

c 
su

rv
iv

al
  s

ki
lls

 
(s

uc
h 

as
 s

w
im

m
in

g 
in

 fl 
oo

d-
pr

on
e 

ar
ea

s)
 

* 
Fa

m
ili

es
 d

ev
el

op
 s

tr
at

eg
ie

s 
fo

r 
av

oi
di

ng
  s

ep
ar

at
io

n,
 s

uc
h 

as
 r

en
de

z-
vo

us
 p

oi
nt

s 
* 

En
su

re
 a

de
qu

at
e 

su
pp

lie
s 

of
 fo

od
 

an
d 

dr
in

ki
ng

 w
at

er
 

* 
Re

du
ce

 t
he

 r
is

k 
of

 s
an

ita
tio

n-
re

la
te

d 
di

se
as

es
 in

 e
m

er
ge

nc
y 

ca
m

ps
 

* 
A

tt
en

d 
to

 s
af

et
y 

ha
za

rd
s 

in
 p

os
t-

di
sa

st
er

 e
nv

ir
on

m
en

ts
 

* 
Re

pr
od

uc
tiv

e 
he

al
th

 s
er

vi
ce

s 
fo

r 
yo

un
g 

gi
rl

s 
as

 w
el

l a
s 

w
om

en
 

* 
Su

pp
or

t 
fo

r 
br

ea
st

fe
ed

in
g 

m
ot

he
rs

* 
En

su
re

 t
ha

t 
 r

eb
ui

ld
in

g/
 u

pg
ra

di
ng

 is
 

a 
ch

an
ce

 t
o 

ad
dr

es
s 

en
vi

ro
nm

en
ta

l 
he

al
th

 is
su

es
 

* 
Re

bu
ild

 in
 w

ay
s 

th
at

 m
ak

e 
ch

ild
re

n’
s 

pl
ay

 a
nd

 m
ob

ili
ty

 p
os

si
bl

e 
w

ith
ou

t 
ri

sk
* 

En
su

re
 a

de
qu

at
e 

st
or

ag
e 

sp
ac

e 
in

 
ho

us
es

 t
o 

ke
ep

 h
az

ar
do

us
 it

em
s 

aw
ay

 
fr

om
 s

m
al

l c
hi

ld
re

n

Fa
m

ily
 a

n
d

 
co

m
m

u
n

it
y 

co
p

in
g 

st
ra

te
gi

es

* 
C

hi
ld

 im
pa

ct
 a

ss
es

sm
en

ts
 t

o 
ac

co
m

pa
ny

 p
ov

er
ty

 r
ed

uc
tio

n 
m

ea
su

re
s

* 
Fi

na
nc

ia
l i

nc
en

tiv
es

 fo
r 

m
an

ag
in

g 
ri

sk
, w

ith
 a

 fo
cu

s 
on

 c
hi

ld
re

n’
s 

vu
ln

er
ab

ili
tie

s
* 

C
ol

la
bo

ra
tio

n 
be

tw
ee

n 
ch

ild
-f

oc
us

ed
 

ag
en

ci
es

 a
nd

 t
ho

se
 s

up
po

rt
in

g 
co

m
m

un
ity

 d
ev

el
op

m
en

t

* 
En

co
ur

ag
in

g 
co

lla
bo

ra
tiv

e 
co

m
m

un
ity

 m
ea

su
re

s 
ra

th
er

 t
ha

n 
in

di
vi

du
al

is
tic

 r
es

po
ns

es
* 

D
is

se
m

in
at

io
n 

of
 lo

ca
l d

is
as

te
r 

pr
ep

ar
ed

ne
ss

 in
fo

rm
at

io
n,

 w
ith

 a
 

fo
cu

s 
on

 c
hi

ld
re

n’
s 

w
el

l-b
ei

ng

* 
O

rg
an

iz
e 

sh
el

te
r 

so
 t

ha
t 

fa
m

ily
 

m
em

be
rs

 a
nd

 c
om

m
un

iti
es

 a
re

 k
ep

t 
to

ge
th

er
 

* 
Su

pp
or

t 
ch

ild
re

n’
s 

re
si

lie
nc

e 
by

 
su

pp
or

tin
g 

st
ab

le
, f

un
ct

io
ni

ng
 a

du
lts

 
* 

In
vo

lv
e 

co
m

m
un

iti
es

 in
 p

os
t-

em
er

ge
nc

y 
pl

an
ni

ng
 a

nd
 d

ec
is

io
n 

m
ak

in
g;

 a
llo

w
 t

he
m

 t
o 

de
ci

de
 o

n 
th

ei
r 

ow
n 

ne
ed

s 
an

d 
pr

io
ri

tie
s 

* 
Lo

ca
tio

n 
– 

ac
ce

ss
 t

o 
jo

bs
, m

ar
ke

ts
, 

fa
ci

lit
ie

s 
et

c.
* 

Lo
ca

l s
pa

ce
 fl 

ex
ib

le
 e

no
ug

h 
 fo

r 
sm

al
l e

nt
er

pr
is

es
* 

Re
gi

st
er

 h
ou

se
 s

ite
s 

in
 w

om
en

’s
 

na
m

es
; w

om
en

’s
 in

vo
lv

em
en

t 
in

 
de

ci
si

on
 m

ak
in

g 
* 

H
ou

si
ng

 d
es

ig
n 

re
sp

on
si

ve
 t

o 
ne

ed
 

fo
r 

pr
iv

ac
y

* 
Ve

ge
ta

tio
n,

 c
om

m
on

 s
pa

ce
 t

o 
en

co
ur

ag
e 

so
ci

al
 in

te
ra

ct
io

n

C
h

ild
re

n
’s

 d
ai

ly
 

ac
ti

vi
ti

es
 a

n
d

 
ro

u
ti

n
es

* 
Pl

ac
in

g 
sp

ee
d 

bu
m

ps
 o

n 
up

gr
ad

ed
 

ro
ad

s
* 

Pl
an

tin
g 

sh
ad

e 
tr

ee
s 

w
he

re
 h

ea
t 

st
re

ss
 is

 a
n 

is
su

e
* 

En
su

ri
ng

 t
ha

t 
ac

co
m

m
od

at
in

g 
to

 
ri

sk
s 

do
es

 n
ot

 b
ec

om
e 

a 
su

bs
tit

ut
e 

fo
r 

pr
ev

en
tiv

e 
 a

da
pt

at
io

ns

* 
A

vo
id

 s
el

ec
tin

g 
sc

ho
ol

s 
as

 
em

er
ge

nc
y 

sh
el

te
rs

 
* 

G
et

 s
ch

oo
ls

 a
nd

 c
hi

ld
 c

en
tr

es
 u

p 
an

d 
ru

nn
in

g 
ag

ai
n 

as
 s

oo
n 

as
 p

os
si

bl
e 

* 
Q

ui
et

 s
pa

ce
 w

he
re

 c
hi

ld
re

n 
ca

n 
do

 
ho

m
ew

or
k

* 
Sa

fe
 p

la
y 

sp
ac

e 
fo

r y
ou

ng
 c

hi
ld

re
n 

* 
Ke

ep
 c

hi
ld

re
n 

sa
fe

 fr
om

 h
ar

as
sm

en
t 

an
d 

ab
us

e,
 e

.g
. l

ig
ht

in
g 

th
e 

w
ay

 t
o 

th
e 

to
ile

t 
* 

Re
st

or
e 

a 
se

ns
e 

of
 n

or
m

al
cy

 b
y 

re
cr

ea
tin

g,
 a

s 
fa

r 
as

 p
os

si
bl

e,
 d

ai
ly

 
ch

or
es

 a
nd

 r
ou

tin
es

 

* 
Po

ck
et

s 
of

 s
pa

ce
 w

he
re

 s
m

al
l 

ch
ild

re
n 

ca
n 

pl
ay

 c
lo

se
 t

o 
ho

m
e

* 
C

om
m

un
ity

 s
pa

ce
 t

ha
t 

su
pp

or
ts

 
va

ri
ed

 a
ct

iv
iti

es
 fo

r 
ol

de
r 

ch
ild

re
n

* 
Sp

ac
e 

w
he

re
 g

ir
ls

 c
an

 s
oc

ia
liz

e 
w

ith
ou

t 
fe

el
in

g 
ex

po
se

d 
to

 c
ri

tic
is

m
 o

r 
ha

ra
ss

m
en

t
* 

Si
de

w
al

ks
, l

ay
ou

ts
, s

tr
ee

t 
lig

ht
s 

th
at

 
en

co
ur

ag
e 

sa
fe

  m
ob

ili
ty

 

In
vo

lv
in

g 
ch

ild
re

n
 in

 
d

ec
is

io
n

 
m

ak
in

g

* 
In

vo
lv

in
g 

ch
ild

re
n 

in
 e

nv
ir

on
m

en
ta

l 
m

on
ito

ri
ng

 a
nd

 a
ss

es
sm

en
t 

* 
C

hi
ld

-t
o-

ch
ild

 h
ea

lth
 a

pp
ro

ac
he

s,
 

e.
g.

 a
ss

es
si

ng
 p

at
te

rn
s 

of
 d

ia
rr

ho
ea

l 
di

se
as

e 
* 

Su
pp

or
tin

g 
ch

ild
re

n’
s 

ac
tiv

e 
st

ew
ar

ds
hi

p 
th

ro
ug

h 
tr

ai
ni

ng
 a

nd
 

ed
uc

at
io

n 

* 
M

ak
e 

di
sa

st
er

-r
el

at
ed

 in
fo

rm
at

io
n 

av
ai

la
bl

e 
an

d 
un

de
rs

ta
nd

ab
le

 t
o 

ch
ild

re
n

* 
In

vo
lv

e 
ch

ild
re

n 
in

 m
on

ito
ri

ng
 

ha
za

rd
s,

 in
 d

is
as

te
r 

pr
ep

ar
at

io
ns

 a
nd

 
ri

sk
 r

ed
uc

tio
n 

m
ea

su
re

s 

* 
Re

lie
f i

nf
or

m
at

io
n 

ac
ce

ss
ib

le
 a

nd
 

un
de

rs
ta

nd
ab

le
 t

o 
a 

12
-y

ea
r 

ol
d 

ch
ild

 
* 

Yo
un

g 
pe

op
le

 t
o 

ha
ve

 in
pu

t 
on

 is
su

es
 t

ha
t 

co
nc

er
n 

th
em

 in
 

em
er

ge
nc

y 
ca

m
ps

* 
“P

ar
tic

ip
at

io
n”

 t
ha

t 
m

ea
ns

 g
en

ui
ne

 
en

ga
ge

m
en

t,
 n

ot
 t

ok
en

is
tic

 a
ct

iv
iti

es
 

* 
G

iv
in

g 
ch

ild
re

n 
a 

ge
nu

in
e 

sa
y 

co
nc

er
ni

ng
 t

he
ir

 o
w

n 
pr

io
ri

tie
s 

* 
Em

be
dd

in
g 

ch
ild

re
n’

s 
re

sp
on

se
s 

in
to

 
m

or
e 

ge
ne

ra
l p

la
nn

in
g 



516

E N V I R O N M E N T  &  U R B A N I Z AT I O N  Vol 20 No 2 October 2008

Alderman, H, J Hoddinott and B Kinsey (2004), “Long-
term consequences of early childhood mal-
nutrition”, Mimeo, Department of Economics, 
Dalhousie University, Halifax, Canada.

APHRC (2002), Population and Health Dynamics in 
Nairobi’s Informal Settlements, African Population 
and Health Research Centre, Nairobi.

Avotri, Y A and V Wakters (1999), “‘You just look at our 
work and see if you have any

freedom on earth’: Ghanaian women’s accounts of 
their work and their health”, Social Science and 
Medicine Vol 48, page 1126.

Barrios, R E, J P Stansbury, R Palencia and M T Medina 
(2000), “Nutritional status of children under fi ve 
years of age in three hurricane-affected areas of 
Honduras”, Revista Panamericana de Salud Pública 
Vol 8, No 6, pages 380–384.

Bartlett, S (2002), “The problem of children’s injuries in 
low-income countries”, Health Policy and Planning 
Vol 17, pages 1–13.

Bartlett, S (2003), “Water, sanitation and urban 
children: the need to go beyond ‘improved’ 
provision”, Environment and Urbanization Vol 15, 
No 2, October, pages 57–70.

Bartlett, Sheridan (2008), “Climate change and urban 
children: impacts and implications for adaptation 
in low- and middle-income countries”, Human 
Settlements Discussion Paper Series, Climate 
Change and Cities 2, IIED, London.

Begum, Sharifa and Binayak Sen (2005), “Pulling 
rickshaws in the city of Dhaka: a way out of 
poverty?”, Environment and Urbanization Vol 17, 
No 2, October, pages 11–26.

Berger, L R and D Mohan (1996), Injury Control: A Global 
View, Oxford University Press, New Delhi.

Boyden, Jo (2003), “Children under fi re: challenging 
assumptions about children’s resilience”, Children, 
Youth and Environments Vol 13, No 1, Spring, 
accessible at http://colorado.edu/journals/cye.

Boyden, Jo and Gillian Mann (2005), “Children’s risk, 
resilience and coping in extreme situations”, in 
Michael Ungar (editor), Handbook for Working with 
Children and Youth: Pathways to Resilience across 
Cultures and Contexts, Sage Publications, London, 
pages 3–27.

Breman, J, M S Alilio and A Mills (2004), “Conquering 
the intolerable burden of malaria: what’s new, 
what’s needed: a summary”, American Journal 
of Tropical Medicine and Hygiene Vol 71, No 2, 
Supplement, pages 1–15.

Bronfenbrenner, U (1979), The Ecology of Human 
Development: Experiments by Nature and Design, 
Harvard University Press, Cambridge, Mass.

Bull-Kamanga, L, K Diagne, A Lavell, E Leon, F Lerise, 
H MacGregor, A Maskrey, M Meshack, M Pelling, 
H Reid, D Satterthwaite, J Songsore, K Westgate 

and A Yitambe (2003), “From everyday hazards to 
disasters: the accumulation of risk in urban areas”, 
Environment and Urbanization Vol 15, No 1, April, 
pages 193–204.

Bunyavanich, Supinda, Christopher P Landrigan, 
Anthony J McMichael and Paul R Epstein (2003), 
“The impact of climate change on child health”, 
Ambulatory Pediatrics Vol 3, pages 44–52.

Bytomski, J R and D L Squire (2003), “Heat illness in 
children”, Current Sports Medicine Reports Vol 2, No 
6, pages 320–324, December.

Caldwell, Pat (1996), “Child survival: physical vulner-
ability and resilience in adversity in the European 
past and the contemporary third world”, Social 
Science and Medicine Vol 43, No 5, pages 609–619.

Carter, J A, V Mung’ala-Odera, B G Neville et al. (2005), 
“Persistent neurocognitive impairments asso-
ciated with severe falciparum malaria in Kenyan 
children”, Journal of Neurology, Neurosurgery and 
Psychiatry Vol 76, pages 476–81.

Chang, S M, S P Walker, S Grantham-McGregor and 
C A Powell (2002), “Early childhood stunting and 
later behaviour and school achievement”, Journal 
of Child Psychology and Psychiatry Vol 43, pages 
775–783.

Chawla, L (editor) (2001), Growing Up in an Urbanizing 
World, Earthscan/UNESCO, London.

Chawla, Louise and Harry Heft (2002), “Children’s 
competence and the ecology of communities: 
a functional approach to the evaluation of 
participation”, Journal of Environmental Psychology 
Vol 22, pages 201–216.

Confalonieri, U, B Menne, R Akhtar, K Ebi, M 
Hauengue, R S Kovats, B Revich and A Woodward 
(2007), “Human health”, Chapter 8 in Martin 
Parry, Osvaldo Canziani, Jean Palutikof, Paul van 
der Linden and Clair Hanson (editors), Climate 
Change 2007: Impacts, Adaptation and Vulnerability, 
Contribution of Working Group II to the Fourth 
Assessment Report of the Intergovernmental Panel 
on Climate Change, Cambridge University Press, 
Cambridge and New York, pages 391–431.

Curtis, V, B Kanki et al. (1995), “Potties, pits and pipes: 
explaining hygiene behaviour in Burkino Faso”, 
Social Science and Medicine Vol 41, No 3, pages 
383–393.

Curtis, T, B C Miller and E H Berry (2000), “Changes 
in reports and incidence of child abuse following 
natural disasters”, Child Abuse and Neglect Vol 24, 
No 9, pages 1151–1162.

Del Ninno, Carlo and Matthias Lundberg (2005), “The 
long-term impact of the 1998 fl ood on nutrition in 
Bangladesh”, Economics and Human Biology Vol 3, 
No 1, pages 67–96.

Diagne, Khady (2007), “Governance and natural dis-
asters: addressing fl ooding in Saint Louis,Senegal”, 

REFERENCES



517

C L I M AT E  C H A N G E  A N D  U R B A N  C H I L D R E N

Environment and Urbanization Vol 19, No 2, 
October, pages 552–562.

Dunne, E F, H Angoran-Benie et al. (2001), “Is drinking 
water in Abidjan, Côte d’Ivoire, safe for infant 
formula?”, Journal of Acquired Immune Defi ciency 
Syndrome Vol 28, No 4, pages 393–398.

Engle, P, S Castle and P Menon (1996), “Child devel-
opment: vulnerability and resilience”, Social 
Science and Medicine Vol 43, No 5, pages 621–635.

Escobar Latapí, Agustín and Mercedes González de la 
Rocha (1995), “Crisis, restructuring and urban 
poverty in Mexico”, Environment and Urbanization 
Vol 7, No 1, April, pages 57–76.

Evans, G W, S J Lepore, B Sejwal and M N Palsane 
(1998), “Chronic residential crowding and 
children’s well-being: an ecological perspective”, 
Child Development Vol 69, No 5, pages 1514–1523.

Evans, G W and S Saegert (2000), “Residential crowding 
in the context of inner-city poverty”, in S Wapner, 
J Demick, T Yamamoto and H Minami (editors), 
Theoretical Perspectives in Environment–Behaviour 
Research, Kluwer Academic/Plenum Press, New 
York, Boston, Dordrecht, London, Moscow.

Evans, G W and K English (2002), “The environment 
of poverty: multiple stress exposure, psychophy-
siological stress and socioemotional adjustment”, 
Child Development Vol 73, No 4, pages 1238–1248.

Fisher, Sarah (2005), “Gender-based violence in Sri 
Lanka in the aftermath of the tsunami crisis”, 
Dissertation submitted to the University of Leeds.

Gordon, David, Shaileen Nandy, Christine Pantazis, 
Simon Pemberton and Peter Townshend (2003), 
Child Poverty in the Developing World, The Policy 
Press, Bristol.

Gouveia, Nelson, Shakoor Hajat and Ben Armstrong 
(2003), “Socioeconomic differentials in the 
temperature–mortality relationship in São Paulo, 
Brazil”, International Journal of Epidemiology Vol 32, 
pages 390–397.

Grantham-McGregor, S, Y B Cheung, S Cueto, P Glewwe, 
L Richter and B Strupp (2006), “Developmental 
potential in the fi rst fi ve years for children in 
developing countries”, The Lancet Vol 369, pages 
60–70.

Gururaja, S (2000), “Gender dimensions of displace-
ment”, Forced Migration Review, accessible at http://
www.fmreview.org/FMRpdfs/FMR09/fmr9.5.pdf.

Hadley, C and C L Patil (2008), “Seasonal changes in 
household food insecurity and symptoms of anxi-
ety and depression”, American Journal of Physical 
Anthropology Vol 135, No 2, pages 225–232.

Harlan, S L, A J Brazel, L Prashad, W L Stefanov and 
L Larsen (2006), “Neighbourhood microclimates 
and vulnerability to heat stress”, Social Science and 
Medicine Vol 63, No 11, pages 2847–2863.

Hart, R (1997), Children’s Participation: The Theory and 
Practice of Involving Young Citizens in Community 
Development and Environmental Care, Earthscan/
UNICEF, London.

Hefl in, C M, K Siefert and D R Williams (2005), “Food 
insuffi ciency and women’s mental health: fi nd-
ings from a three-year panel of welfare recipients”, 
Social Science and Medicine Vol 61, No 9, pages 
1971–1982.

Hestyanti, Yohana Ratrin (2006), “Resilience in chil-
dren”, Annals of the New York Academy of Sciences 
Vol 1094, pages 303–307.

Holding, P A and R W Snow (2004), “Impact of Plas-
modium falciparum malaria on performance and 
learning: review of the evidence”, American Journal 
of Tropical Medicine and Hygiene Vol 71, No 2, 
Supplement, pages 68–75.

IFE Core Group (2006), “Infant and young child feed-
ing in emergencies: operational guidelines for 
emergency relief staff and programme managers”, 
accessible at http://ennonline.net.

Inter-Agency Network for Education in Emergencies 
accessible at http://www.ineesite.org/standards/
MSEE_report.pdf.

Jayatissa R, A Bekele, C L Piyasena and S Mahamithawa 
(2006), “Assessment of nutritional status of 
children under fi ve years of age, pregnant women 
and lactating women living in relief camps after 
the tsunami in Sri Lanka”, Food and Nutrition 
Bulletin Vol 27, No 2, pages 144–152.

Keenan, Heather T, Stephen W Marshall, Mary Alice 
Nocera and Desmond K Runyan (2004), “Increased 
incidence of infl icted traumatic brain injury in 
children after a natural disaster”, American Journal 
of Preventive Medicine Vol 26, No 3, pages 189–189.

Kemble, Sarah, Jennifer C Davis, Talemwa Nalugwa, 
Denise Njama-Meya, Heidi Hopkins, Grant 
Dorsey and Sarah G Staedke (2006), “Prevention 
and treatment strategies used for the community 
management of childhood fever in Kampala, 
Uganda”, American Journal of Tropical Medicine and 
Hygiene Vol 74, No 6, pages 999–1007.

King, S and D P Laplante (2005), “The effects of 
prenatal maternal stress on children‘s cognitive 
development: project ice storm”, Stress Vol 8, 
No 1, pages 1–3.

Ko, F W S, W Tam, T W Wong, C K W Lai, G W K Wong, 
T F Leung, S S Ng and D S C Hui (2007), “Effects 
of air pollution on asthma hospitalization rates in 
different age groups in Hong Kong”, Clinical and 
Experimental Allergy Vol 37, pages 1312–1319.

Kovats, R S and Rais Akhtar (2008), “Climate, climate 
change and human health in Asian cities”, 
Environment and Urbanization Vol 20, No 1, April, 
pages 165–176.

Lam, L T (2007), “The association between climatic 
factors and childhood illnesses presented to 
hospital emergency among young children”, 
International Journal of Environmental Health 
Research Vol 17, No 1, pages 1–8.

Lechtig, A and B Doyle (1996), “The impact of water 
and sanitation on malnutrition and under-fi ve 
mortality rates”, WATERfront Vol 8, pages 5–19.



518

E N V I R O N M E N T  &  U R B A N I Z AT I O N  Vol 20 No 2 October 2008

Ligon, B L (2006), “Infectious diseases that pose spe-
cifi c challenges after natural disasters: a review”, 
Seminars in Pediatric Infectious Diseases Vol 17, 
No 1, pages 36–45.

Magkos, F, F Arvaniti, I Piperkou, S Katsigaraki, K 
Stamatelopoulos, M Sitara and A Zampelas (2004), 
“Identifying nutritionally vulnerable groups in 
case of emergencies: experience from the Athens 
1999 earthquake”, International Journal of Food Sci-
ences and Nutrition Vol 55, No 7, pages 527–536.

Maynard, R L (2001), “Asthma and air pollution” 
(Editorial), Clinical and Experimental Allergy Vol 31, 
pages 518–520.

McFarlane, A C (1987), “Family functioning and 
overprotection following a natural disaster: the 
longitudinal effects of post-traumatic morbidity”, 
Australian and New Zealand Journal of Psychiatry 
Vol 21, No 2, pages 210–218.

Moraes, L R, J A Cancio, S Cairncross and S Huttly 
(2003), “Impact of drainage and sewerage on 
diarrhoea in poor urban areas in Salvador, Brazil”, 
Transactions of the Royal Society of Tropical Medicine 
and Hygiene Vol 97, No 2, pages 153–158.

Mott, Joshua A, David M Mannino, Clinton J Alverson, 
Andrew Kiyu, Jamilah Hashim, Tzesan Lee, Kenneth 
Falter and Stephen C Redd (2005), “Cardio-
respiratory hospitalizations associated with smoke 
exposure during the 1997 southeast Asian forest 
fi res”, International Journal of Hygiene and Environ-
mental Health Vol 208, No 1–2, pages 75–85.

Murray, C J and A D Lopez (1996), The Global Burden 
of Disease: A Comprehensive Assessment of Mortality 
and Disability from Diseases, Injuries and Risk Factors 
in 1990 and Projected to 2020, Harvard University 
Press, Boston.

Myaux, J A, M Ali, J Chakraborty and A de Francisco 
(1997), “Flood control embankments contribute to 
the improvement of the health status of children 
in rural Bangladesh”, Bulletin of World Health 
Organization Vol 75, No 6, pages 533–539. 

Niehaus, M D, S R Moore, P D Patrick, L L Derr, B Lorntz, 
A A Lima, et al. (2002), “Early childhood diarrhoea 
is associated with diminished cognitive function 
four to seven years later in children in a northeast 
Brazilian shantytown”, American Journal of Tropical 
Medicine and Hygiene Vol 66, pages 590–93.

Nishikiori, N, T Abe, D G M Costa, S D Dharmaratne, 
O Kunii and K Moji (2006), “Who died as a result 
of the tsunami? Risk factors of mortality among 
internally displaced persons in Sri Lanka: a 
retrospective cohort analysis”, BMC Public Health 
No 6, page 73–80.

Norris, F H, M Friedman, P J Watson, C Byrne, E Diaz 
and K Kaniasty (2002), “60,000 disaster victims 
speak. Part I: an empirical review of the literature, 
1981–2001”, Psychiatry Vol 65, pages 207–239.

Oberhelman, R A, E S Guerrero, M L Fernandez, M 
Silio, D Mercado, N Comiskey, G Ihenacho and 

R Mera (1998), “Correlations between intestinal 
parasitosis, physical growth and psychomotor 
development among infants and children from 
rural Nicaragua”, American Journal of Tropical 
Medicine and Hygiene Vol 58, pages 470–75.

Palmer, O J (1983), The Psychological Assessment of 
Children (second edition), Wiley, New York.

Patel, V, R Araya, M de Lima, A Ludermir and C Todd 
(1999), “Women, poverty and common mental 
disorders in four restructuring societies”, Social 
Science and Medicine Vol 49, pages 1461–1471.

Pradhan, Elizabeth Kimbrough, Keith P West, Joanne 
Katz, Steven C LeClerq, Subarna K Khatry and 
Sharada Ram Shrestha (2007), “Risk of fl ood-
related mortality in Nepal”, Disasters Vol 31, 
No 1, pages 57–70.

Prüss-Üstün, A and C Corvalán (2006), Preventing 
Disease through Healthy Environments. Towards an 
Estimate of the Environmental Burden of Disease, 
WHO, Geneva.

Rashid, Harun, Len Hunt and Wolfgang Haider (2004), 
“Urban fl ood problems in Dhaka, Bangladesh: 
slum residents’ choices for relocation to fl ood-free 
areas”, Environmental Management Vol 40, No 1, 
pages 95–104.

Rogoff, B (2003), The Cultural Nature of Human Develop-
ment, Oxford University Press, Oxford and New York.

Satterthwaite, David, Saleemul Huq, Mark Pelling, 
Hannah Reid and Patricia Romero Lankao (2007), 
“Adapting to climate change in urban areas: the 
possibilities and constraints in low- and middle-
income nations”, Human Settlements Discussion 
Paper Series, Climate Change and Cities 1, IIED, 
London.

Save the Children Sweden (2007), “Bridging the 
gap – Save the Children’s transitional housing 
project”, accessible at http://www.crin.org/docs/
BridgingtheGapfi nal1.pdf.

Shi, A (2000), How Access to Urban Potable Water and 
Sewerage Connections Affects Child Mortality, 
Development Research Group, World Bank, 
Washington DC.

Snow, R W, E L Korenromp and E Gouws (2004), 
“Pediatric mortality in Africa: Plasmodium falci-
parum malaria as a cause or risk?”, American Journal 
of Tropical Medicine and Hygiene Vol 71, No 2, 
Supplement, pages 16–24.

Sphere Project (2004), “Humanitarian charter and 
minimum standards in disaster response”, access-
ible at www.sphereproject.org/.

Stansfi eld, S, M Haines et al. (2000), “Noise and health in 
the urban environment”, Review of Environmental 
Health Vol 15, No 1–2, pages 43–82.

Tolfree, David (2005), “Community-based care for 
separated children. Responses to young children 
in post-emergency situations”, Early Childhood 
Matters Vol 104, pages 40–46, Bernard van Leer 
Foundation, The Hague, The Netherlands.



519

C L I M AT E  C H A N G E  A N D  U R B A N  C H I L D R E N

UNDP (2007), Human Development Report 2007/2008, 
Palgrave Macmillan, New York.

United Nations Children’s Fund (2007), The State of the 
World’s Children, UNICEF, New York.

Valsiner, J (1987), Culture and the Development of 
Children’s Action, Wiley, New York.

Van den Poel, E, O O’Donnell and E Van Doorslaer 
(2007), “Are urban children really healthier? Evi-
dence from 47 developing countries”, Social Science 
and Medicine Vol 65, No 10, pages 1986–2003.

Victoria, C G et al. (1988), “Water supply, sanitation 
and housing in relation to the risk of infant 
mortality from diarrhoea”, International Journal of 
Epidemiology Vol 17, No 3, pages 651–654.

Wachs, T and F Corapci (2003), “Environmental chaos, 
development and parenting across cultures”, in C 
Raeff and J Benson (editors), Social and Cognitive 
Development in the Context of Individual, Social, 
and Cultural Processes, Routledge, New York, pages 
54–83.

Walker, Susan, Theodore D Wachs, Julie Meeks 
Gardner, Betsy Lozoff, Gail A Wasserman, Ernesto 
Pollitt, Julie A Carter and the International Child 
Development Steering Group (2007), “Child 
development: risk factors for adverse outcomes in 
developing countries”, The Lancet Vol 369, pages 
145–157.

Werner, E and R Smith (1992), Overcoming the Odds: 
High Risk Children from Birth to Adulthood, Cornell 
University Press Ithaca, NY and London.

WHO (2001), The World Health Report. Mental Health: 
New Understandings, New Hope, WHO, Geneva.

WHO (2006), Asthma Fact Sheet No 307, August, WHO, 
Geneva.

Wilbanks, Tom and Patricia Romero Lankao with 
Manzhu Bao, Frans Berkhout, Sandy Cairncross, 
Jean-Paul Ceron, Manmohan Kapshe, Robert Muir-
Wood and Ricardo Zapata-Marti (2007), “Industry, 
settlement and society”, Chapter 7 in Martin 
Parry, Osvaldo Canziani, Jean Palutikof, Paul van 
der Linden and Clair Hanson (editors), Climate 
Change 2007: Impacts, Adaptation and Vulnerability, 
Contribution of Working Group II to the Fourth 
Assessment Report of the Intergovernmental Panel 
on Climate Change, Cambridge University Press, 
Cambridge and New York, pages 357–390.

Wohlwill, J and H Heft (1987), “The physical environ-
ment and the development of the child”, in 
D Stokols and I Altman (editors), Handbook of 
Environmental Psychology, Wiley, New York.

www.speakout.org.za/about/child/child_child 
prostitution.htm.

w w w. w h o . i n t / e n t i t y / c e h / i n d i c t a t o r s / 0 _ 1 4 
disasterareas.pdf.




