
Introduction
As one of the Millennium Development Goals, the United Nations have agreed to the target of 
reducing the mortality rate of children under five by two thirds by the year 2015. The magnitude of 
this challenge is illustrated in Figure 1 below. The graph also highlights the enormous disparity 
between child mortality rates in ‘developing’ and ‘developed’ countries (as defined by UNICEF 
and WHO).
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Figure 2.	 Mortality among children under five, worldwide, 2001

Source: Adapted from Cause-specific mortality rates from EIP/WHO

What may be less familiar is the important role played by environmental health hazards in 
maintaining this situation, and hence the great potential of environmental health interventions to 
improve it. It has been estimated that environmental health hazards account for at least 25% of 
the overall burden of disease worldwide (Smith et al, 1999), the vast majority of this being borne 
by developing countries. Diarrhoeal disease and ARI between them account for half of the global 
burden of environmentally related disease, with children accounting for most of the mortality from 
these causes. Unintentional injuries make up a further 14% of the global environmentally related 
disease burden, and these too are important causes of child mortality.

The sections below consider in more detail the role of environmental health in reducing child 
mortality from three important causes: ARI, diarrhoea and unintentional injuries.

Acute respiratory infection
Indoor air pollution: an environmental risk factor. ARI is the leading cause of death in children 
under 5 years in developing countries. The evidence for a link between indoor air pollution (IAP) 
and ARI in children has grown over the past ten years (Bruce et al, 2000; Smith et al, 2000) 
and according to WHO, nearly half of ARI mortality among under-fives can be attributed to IAP 
(WHO 2004).
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Globally, the most important source of indoor air pollution, with regard to childhood ARI, is biomass 
fuels used in domestic stoves and fires. Currently around three billion people rely on biomass fuels 
(Bruce et al 2000). The majority of published studies report that children who are exposed to IAP are 
between two and fives times more likely to experience ARI (Bruce et al 2000; Smith et al, 2000). The 
problem is particularly acute for poor households who lack adequate household ventilation, lack 
efficient stoves and whose income restricts their choice of fuel type.

At present all of the available data on health impacts come from observational studies. In these 
studies health measures are compared across households that already use different stoves or 
fuels. Such studies suffer a major drawback because households that use different stoves or fuels 
may also differ with respect to other factors that influence their health (wealth being one common 
example). This problem is known as confounding. To overcome this problem there is a need for 
rigorous intervention studies in which participating households are assigned at random to either 
receive or not receive the different stove or fuel types under investigation. There is also an urgent 
need for information on the dose response rates for different pollutants. These in turn require the 
development of effective standardised techniques for measuring exposure (von Schirnding et al, 
2002).

Reducing exposure to IAP. Possible environmental and behavioural interventions to reduce 
exposure to IAP from biomass fuels include; reducing pollution by switching to cleaner fuels, and/
or by using cleaner stoves, removing pollution through increased ventilation and the use of hoods or 
chimneys, and reducing the exposure of children by excluding them from the cooking area.

Although no study of the health impact of any intervention has yet been completed, one study is 
currently underway in Guatemala looking at the effectiveness of an improved wood-burning stove 
(http://ehs.sph.berkeley.edu/guat/ ). A small study in Kenya (ITDG 2002) found that smoke hoods 
were more effective at reducing IAP than improved stoves. However, the Kenyan stoves were very 
different from those being trialled in Guatermala. Cultural variations in cooking practices, house 
design and patterns of fuel use rule out the possibility of a one-size-fits-all solution and necessitate 
close attention to local preferences. This complicates the search for effective interventions.

The switch from biomass to a cleaner fuel such as charcoal, kerosene, liquid petroleum gas or 
electricity can reduce levels of indoor air pollution. However, this option is not likely to be affordable 
for the vast majority of poor households in the foreseeable future (USAID, 2000). Fuel switching is 
a long term strategy (15-30 years) that would need to be implemented within an appropriate policy 
framework (Goldemberg, 2000).

One lesson that has emerged from interventions to date is that the indiscriminate use of 
government subsidies to encourage fuel switching tends to bring the greatest benefits to the 
wealthier irban households that consume more fuel (Ballard-Tremeer and Mathee, 2000), and who 
are unlikely to use biomass fuels anyway.

Handwashing to prevent ARI? Washing hands thoroughly at critical times is accepted as an 
effective intervention against diarrhoeal disease (see below). Evidence is now growing for its 
effectiveness against respiratory infections. Published studies to date relate to the less severe, viral 
infections in developed country populations so the potential for this intervention to reduce deadly 
bacterial pneumonia in developing countries is not known although an initial study is currently 
underway (Cairncross, 2003).

http://ehs.sph.berkeley.edu/guat/ 
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Diarrhoeal disease
Diarrhoeal disease causes 15% of all child deaths worldwide. There are environmental 
interventions for the control of diarrhoeal disease that are accepted as effective and feasible. The 
most important among these are safe sanitation and hygiene practices, the latter of which depend 
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their physical characteristics, such as large head to body ratio, thin epidermis and smaller airways, 
increase the likelihood of serious or fatal outcomes. The importance of childhood injuries as a 
public health issue in developing countries is growing. This is partly a reflection of the declining 
importance of infectious disease, but also a result of increasing urbanisation and motorisation 
of societies, and the additional risks that these changes bring (Deen et al, 1999). Low and middle 
income countries have rates of child deaths by injury that are five times higher than those in higher 
income countries and account for 98% of all child injury mortality (Bartlett, 2002).

Falls, poisoning, drowning and burns are seen as the greatest accidental mortality risks for the 
under-fives (Zwi et al, 2001). However, the types of injury that occur are context specific. For 
example, kerosene poisoning is related to the use of kerosene as a domestic fuel and drowning 
requires exposure to water. This means that the choice of interventions to prevent accidental injury 
will also be context-specific.

The literature is characterised by a lack of data from developing countries. There is thus an 
urgent need for improved monitoring and surveillance of injuries in developing countries to help 
fill this information gap. More information is needed to facilitate the development of evidenced-
based interventions to address the main causes of childhood accidents and injuries. Sethi and Zwi 

http://www.who.int/indoorair/en/
http://www.itdg.org/home.html
http:// www.who.int/child-adolescent-health/OVERVIEW/CHILD_HEALTH/child
http:// www.who.int/violence_injury_prevention/unintentional_injuries/en/ 
http://www.wsscc.org/load.cfm?edit_id=312
http://www.lshtm.ac.uk/dcvbu/hygienecentre/
http://www.lboro.ac.uk/well/
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In Kenya, the majority of deaths among children under five are attributed to unsafe environmental 
living conditions. Malaria, diarrhoea, upper respiratory infections and TB infestations are all leading 
contributors to child mortality and morbidity in Kenya. In Tanzania, one in every five children dies 
needlessly due to malaria before they reach five years (World Vision 2004). 

The introduction of Free Primary Education in Kenya and Uganda has put a lot of strain on the 
physical infrastructure including sanitary facilities in schools. In Uganda in 1999, only 2% of the 
schools had adequate latrines, only 37% of teachers had sanitation training and only 25% of schools 
had hygiene information. The situation is worse in camps for internally displaced persons in 
Northern Uganda, (Water, Environment and Sanitation, WES Uganda). It is also reported that about 
3.5 million people are at risk of schistosomiasis infection and up to 67% of school going children 
along the River Nile and around Lake Victoria are infected with the disease, (Narcis B.K et al. 2004). 
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The family practices target among others,

•	 Diarrhoea prevention and control through installation and use of safe water supplies and 
sanitation facilities,

•	 Behaviour change through hygiene education,

•	 Sanitation promotion,

•	 Food hygiene, and

•	 Improved housing to reduce indoor air pollution

In East Africa, several organizations have instituted interventions to address environmental health 
issues affecting children. Christian Children’s Fund, which operates in Kenya, Uganda and Tanzania, 
supports child survival through community-based approaches that help families and care givers 

http://www.who.int/ceh/en/
http://www.childinfo.org/eddb/imci/index.htm
http://www.wvi.org/wvi/archives/africa/tanzania.htm
http://www.wvi.org/wvi/archives/africa/tanzania.htm
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