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EXECUTIVE SUMMARY 

It has been estimated that environmental degradati on causes 23 % of the total disease 
burden in the world, and that this proportion is much higher among children. Reduced 
availability and degraded quality of water due to population growth and exploitation of 
natural resources lead to 3.4 million deaths every year, mostly among children and the poor. 
Fluorosis and poisoning due to arsenic in groundwater are only two examples of the many 
diseases associated with polluted water. Out of the estimated 3 million deaths worldwide due 
to air pollution each year, 2.8 million are related to indoor exposure and 0.2 million to outdoor 
exposure; in both cases, developing countries account for some 90% of deaths. There are 
many other important sources of environmental health hazards as well, such as solid waste, 
radiation and natural and man-made disasters. Advances in science and technology, despite 
their benefits, may have potentially negative health effects; such is the case for climate change 
and electromagnetic fields. 

Accurate data on the health impact of environmental factors in the Eastern 
Mediterranean Region are scarce, a fact which has limited the role of the health sector in 
promoting effective corrective measures to reduce this impact. It is clear, however, that 
populations in the Region continue to be exposed to traditional environmental health risks, 
such as diarrhoeal diseases in infants due to lack of water and insanitary conditions, and acute 
respiratory infections in children and women due to indoor air pollution. At the same time, 
these populations are increasingly exposed to modern environmental risks. Air pollution, 
principally due to traffic emissions, is a source of concern in large cities. Large quantities of 
unwanted and obsolete pesticides and other chemicals are accumulating in some Member 
States, and proper chemical management has been implemented in only a few countries. Solid 
and hazardous waste disposal is unsatisfactory, particularly in secondary cities. The 
environmental health deficit in the Region is quite evident; 29.5% of the population has no 
access to improved water sources and 40% has no access to sanitation facilities. There are 
also risks to future generations due to unsustainable consumption and production patterns, 
such as unwise and wasteful use of scarce water resources. 

Although practical initiatives have been undertaken and innovative solutions 
implemented in many countries, these efforts must be sustained and amplified, as the situation 
remains far from satisfactory. Active cooperation among the countries of the Region is a 
necessary ingredient for improving environmental health. A good start has been made through 
interministerial meetings on health and environment, which have served to strengthen 
cooperation between the health and environment sectors and have gi ven impetus to new 
country initiatives. There is a need for renewed overall health and environment strategies, 
together with national and local strategies to reduce adverse health effects of environmental 
conditions. The health and environment sectors must develop joint activities and programmes 
beneficial for both sectors and build stronger partnerships with other sectors for successful 
reduction of health threats arising from poor environmental conditions, especially since so 
many of the necessary actions must come from different sectors (i.e. energy, public works), 
and indeed from society as a whole. WHO can support these efforts though capacity building 
in assessment of and response to links between health and environment; advising on suitable 
technologies for safe water supply, sanitation, waste management and water conservation; and 
establishing regional forums for further discussion and exchange of experiences. 
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1. INTRODUCTION 

A healthy environment is essential for health. The Constitution of the World Health 
Organization stipulates that in order to achieve the objective of the organization, which is "the 
attainment by all peoples of the highest possible level of health", one of the functions of the 
Organization is "to promote, in cooperation with other specialized agencies where necessary, 
the improvement of nutrition, housing, sanitation, recreation, economic or working conditions 
and other aspects of environmental hygiene". The improvement of health and environmental 
conditions is also essential for sustainable development, which can only be achieved in the 
absence of high prevalence of debilitating diseases. For this reason the health sector was 
among the early initiators of environmental control and environmental protection. 

Environmental effects on health are associated with absent or inadequate environmental 
health services, such as water supply, sanitation, solid and hazardous waste management and 
shelter; environmental degradation, such as pollution of air, water and soil, and food 
contamination; global environmental problems, such as reduction of biodiversity and 
degradation of ecosystems through deforestation, global warming, ozone layer depletion and 
contamination by persistent organic chemicals; and industrial accidents. The relationship 
between environmental changes and health status may be direct or indirect. Indirect effects, 
such as socioeconomic implications of even a limited cholera outbreak on a country's tourism 
industry, may be more significant than the direct health effects. 

According to a 1997 WHO report, 23% of total disease burden, as measured in 
disability-adjusted life years (DALYs), is directly attributable to degraded environment. This 
proportion is much higher among children; two-thirds of all DALYs lost due to environmental 
degradation are among children from 0 to 14 years of age [1]. This is true for diarrhoeal 
diseases in infants due to lack of water and sanitation in poor neighbourhoods and for acute 
respiratory infections in children and women due to indoor air pollution. Other examples of 
diseases influenced by environmental conditions include malaria, schistosomiasis and other 
vector-bome diseases, chronic respiratory diseases and childhood infections. 

Environmental effects on health may be determined using a driving force-pressure
state-exposure-effect model (DPSEE model) of interaction between the environment and 
human health, represented by a cause-effect chain (Figure 1). This framework recognizes that 
although exposure to an environmental health hazard may be the immediate cause of ill 
health, the driving forces and the pressures leading to environmental degradation may be the 
most effective points for controlling the hazard. Driving forces lead to pressures on the 
environment, changing its state. This altered state has an impact on the people that are 
exposed, causing a health effect. Analysis of the framework helps to identify strategies and 
actions to control or prevent negative health effects. 
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Figure 1. DPSEE: a conceptual framework for consideration of environmental 
health etTects 

Important driving forces leading to degradation of the environment in the Region 
include the following: 

• A significant part of the population of the Region is suffering from an insecure or low 
level of income. In 2000 the average GNP per capita in the Region was estimated at 
only US$ 1680. Moreover, out of 478 million inhabitants, 223 million lived in countries 
with a GNP per capita less than US$ 500 [3]. This has far-reaching effects on 
environmental degradation and impairment of health; poor people are not protected 
against disease and lack the resources and motivation to protect the environment. 
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• In addition to their role in the protection of the general environment as members of the 
community, women have specific roles as mothers to ensure good environmental health 
conditions for their children. However, 53% of women in the Region are illiterate [3]. 

• The Region is experiencing rapid urbanization, which leads in many instances to 
haphazard development. Urban facilities and services are often unplanned and 
overwhelmed by excessive population growth and overcrowding, resulting in various 
health hazards. 

• The high regional population growth rate (2.3%) is often outpacing the capacity to 
provide environmental health services and amplifying adverse effects of environmental 
pollution [3]. 

The Region is subject to the superposition of modern environmental health problems 
such as hazardous and industrial wastes with more traditional environmental health concerns 
such as unsatisfactory excreta disposal and absence or contamination of drinking-water. 

It should be noted that two major environmental health areas, namely food safety and 
safety promotion in the use of hazardous material, were discussed at the Regional Committee 
for the Eastern Mediterranean in 1999 and 2000, respectively, and hence will not be included 
among environmental health issues discussed below. 

2. SELECTED ENVIRONMENTAL RISKS 

2.1 Human exposure 

From a human health perspective, the presence in the environment of high 
concentrations of a pollutant is not significant unless people are exposed to such 
concentrations for a period sufficient to affect health. For this reason it is important not only 
to know where concentrations of pollutants are high but also to know "where people are and 
for how long". Pollution can be measured at any point along the environmental pathway that 
leads from a pollution source to human health: i.e. the store of potential pollutants, actual 
emissions, ambient concentration, true exposure of people, dose actually imparted (perhaps to 
a critical organ) and final health impact. Although concentration is easy to monitor, it is often 
inadequate for estimating exposure and dose and thus is not a good estimator of health effect. 
For instance, lead concentration in air is not nearly as good an estimator of health risk as lead 
concentration in the blood of exposed populations. 

Traditional environmental control measures were based on concentration of pollutant. 
This is the case, for example, in air quality guidelines and standards directed towards 
controlling environmental concentration of pollutants, particularly in urban areas. Although 
concentration is not a very good estimator of health effects, its measurement is usually the 
easiest way to control air pollution (e.g. promotion of unleaded car fuel, control of industrial 
emission), and the control of emission of air pollutants from major sources should not be 
discontinued. However, new approaches for the improvement of air quality need to be 
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developed, and data on indoor and outdoor air quality and exposure of people to the 
corresponding levels of pollution are badly needed. 

In total human exposure assessment, focus is placed on people and their daily activities 
to determine whether the population is exposed to chemicals, the number of people exposed 
and degree of exposure, and how exposures can be altered efficiently by regulatory and non
regulatory action. 

2.2 Air quality 

A human being takes in about 10 times more weight in air as the combined weight of 
water and food consumed each day, and there is little an individual can do to clean the air 
before taking it in. In addition, the health risks from air pollution can extend over a wide area. 
In comparison with some of the other environmental issues of relevance in the Region, such 
as sanitation, food safety and drinking-water quality, air pollution is often perceived as a 
major problem only in the larger cities in the Region [4]. However, in industrialized as well as 
in developing countries, the indoor environment is the main micro-environment in which 
people live [1]. 

Various contaminants are released in the air from both natural and man-made sources. 
Natural air pollution is multiform and includes gases and suspended particulate matter from 
volcanoes and forest fires, dust storms, nitrogen oxides produced by lightning, radon of 
geological origin, suspended pollen, bacteria and other living organisms and various products 
resulting from decomposition of organic matter. Anthropogenic sources of air pollution have 
existed at least since humans discovered fire. Investigations of ice in Greenland show that 
lead and copper concentrations exceeded natural levels as long as 2500 years ago due to 
uncontrolled smelting of large quantities of ores in open space [5]. Air pollution has increased 
rapidly with industrialization, extensive use of fossil energy sources spread of manufacturing 
and growing use of chemicals. The number of airborne substances with proven or suspected 
health effects is quite large. The most important of the major air contaminants are listed in 
Table 1, along with their sources and primary health effects. 

Out of the estimated 3 million deaths due to air pollution worldwide each year, 2.8 
million are related to indoor exposure and only 0.2 million to outdoor exposure. In both cases, 
developing countries account for some 90% of deaths U). The immediate conclusion that may 
be drawn is that high priority needs to be given to improving indoor air quality in both rural 
and urban areas, in developing as well as in industrialized countries. The health effects of 
long-term inhalation of smoke generated by biomass burning have been documented in areas 
where women spend many hours cooking over non-vented indoor stoves. These studies 
indicate that biomass smoke exposure is associated with the development of chronic lung 
disease in adults. The solution for improving the indoor environment lies in raising awareness, 
making improvements in housing, stove design and ventilation and bringing about 
behavioural change. This should also include actions to prevent passive inhalation of cigarette 
smoke, as well as active smoking. 
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Table 1. Sources and health effects of major air poUutants 

PrIncipal Main sources 
pollutants 

Sulfur dioxide Fuel combustion, 
(S02) smelters 

Ozone (03) Pbotochemical 
reactions 

Pollens Trees. grass, weeds. 
plants 

Lead Automobiles, industrial 
emissions 

Polyaromatic Environmental tobacco 
hydrocarbons smoke, petrochemical 
(PARs) solvents, vaporization 

of unburned fuels 
Oxides of Fuel burning 
nitrogen (NO,.) 

Carbon Fuel burning 
monoxide 
(CO) 

Respirable Fuel combustion 
particulate Smelters. resuspension 
matter 

Spores Dampness (fungi, 
moulds) 

Formaldehyde Insulation, furnishing 
(HCHO) Environmental tobacco 

smoke 
Asbestos Fire retardant, 

insulation 
Allergens House dust, animal 

dander 
Cadmium Industrial emission 
(Cd) 

Mercury (Hg) Fungicides, paints, 
spills or breakage of 
products containing Hg 

Volatile Petrochemical solvents 
organic volatilization, fuel 
compounds burning, paint, 

(VOC,) metabolic action, 
pesticides, adhesives, 
solvents, cooking. 
cosmetics 

Source: Extracted from (6. 7] 

Predominant 
environment 

Outdoor 

Outdoor 

Outdoor 

Outdoor 

Outdoor 

Outdoor! 
Indoor 

Outdoor! 
Indoor 

Outdoor! 
Indoor 

Outdoor! 
Indoor 
Indoor 

Indoor 

Indoor 

Outdoor 

Indoor 

Outdoor! 
Indoor 

Main healtb effects 

Respiratory irritation, shortness of breath, 
impaired pulmonary function, increased 
susceptibility to infection, illness in the lower 
respiratory tract (particularly in children), chronic 
lung disease and pulmonary fibrosis; increased 
toxicity in combination with other pollutants 
Decreased pulmonary function, heart stress or 
failure, emphysema, fibrosis, and aging of lung 
and respiratory tissue 
Allergy reactions 

Blood enzyme change. anaemia and neurological 
impairments; primarily among children 
Sinusitis, lung damage, including lung cancer 

Eye and nasal irritation. respiratory tract disease, 
lung damage, decreased pulmonary function and 
heart stress 
Interference with oxygen uptake into the blood 
(chronic anoxia). heart and brain damage, 
impaired perception. asphyxiation; in lower doses, 
weakness, fatigue, headaches and nausea 
Irritation, altered immune defence, systemic 
toxicity, decreased pulmonary function and stress 
on the heart; in combination with S02, effects 
depend on the chemical and biological properties 
of the individual particles 
Respiratory effect 

Eye and respiratory problems, headaches and 
nausea, at high concentration 

Lung cancer 

Allergic reactions 

Chemical pneumonitis (in occupational 
environment), chronic lung disease, including 
cancer, kidney disorders 
Nervous system disorders (organic mercury). 
kidney disorders (inorganic mercury) 

Increased upper and lower airways symptoms, 
headache, sensory irritation and skin rashes 
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Accurate data on air quality in the Eastern Mediterranean Region are quite scarce. A 
1992 review of urban air pollution in 20 megacities of the world showed for the two 
megacities of the Region included in the review, Cairo and Karachi, a serious problem of air 
pollution by suspended particulate matter (SPM) and lead [8]. In Cairo there was moderate to 
heavy pollution by carbon monoxide as well. In many other cities of the Region the situation 
is also quite serious, as has been shown for Amman, Jordan for SPM [9]. Teheran, another big 
city experiencing a major air pollution problem, was shown by the Global Environmental 
Monitoring System (GEMS) to have very high levels of sulfur dioxide, SPM and lead as early 
as 1980-1984 [10]. A direct relationship between exposure to air pollution and concentration 
of lead in blood has been found in Cairo traffic policemen (38--63 1Lg/I00mL) and people 
living in urban residential areas (30 1Lg/I00mL) [11]. Such levels are at least three times the 
maximum safe levels of 101Lg/l00mL, and are known to cause neural problems and mental 
retardation, especially in children. More recently, preliminary data on health effects of air 
pollution were reported in a regional workshop on air pollution and health in Teheran, Islamic 
Republic of Iran in 14--16 November 2000 (Tables 2a-b). 

Table 2a. Health effects of air pollution in the Islamic Republic of Iran (1998) 

Population exposed Method used Estimated health effects 

City of Teheran Estimation based on unit risk factors linked to Mortality due to respiratory and 
different pollution sources cardiovascular disease: 2500 

person/year 4000 cancer cases 

Table 2b. Estimation of disease caused by air pollution 
in the Syrian Arab Republic (1999) 

Health outcome 

Lung cancer 

Bronchitis 

Lung emphysema 

Asthma 

Number of cases 

486 

2649 

240 

212636 
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Mitigation measures taken or planned include running of public buses on natural gas 
(Egypt, Islamic Republic of Iran and Pakistan), encouraging the use of unleaded gasoline 
(Egypt, GeC countries, Jordan, Morocco, Pakistan and Tunisia) modification of exhaust pipe 
(Egypt and Tunisia) and free repair and engine adjustment (Islamic Republic of Iran). Only 
one country, Cyprus, reports no area with air quality exceeding established limits [4]. 
Episodic natural elevated levels of dust in the air are common almost all over the Region; 
however, the dust does not affect the lower respiratory tract and therefore is not associated 
with serious health effects. 

2.3 Water 

2.3.1 Overview 

Water is intimately linked to health. It is necessary for life, but when fouled can be a 
source of deadly disease. Over two million people, most of them children, die each year of 
diarrhoeal disease linked to inadequate water supply and hygiene. In China alone, 30 million 
people suffer from chronic fluorosis, and 1.5 million are infected with hepatitis A. It has been 
estimated that in Bangladesh over 35 million people are at risk from drinking-water supplies 
with high levels of arsenic [12]. Improved water quality, sanitation and personal hygiene 
significantly reduce the spread of these and many other water-related diseases. Better water 
resources planning and management have a similarly beneficial impact on the incidence of 
malaria, schistosomiasis and other vector-borne diseases. Safe water, adequate sanitation and 
hygiene education are basic human rights that protect health, increase the sense of well-being 
and improve economic and social productivity. In addition, water-related leisure activities, 
such as water sports, contribute to healthy lifestyles. 

2.3.2 Water supply and sanitation 

People without access to water supply and without basic sanitation are among the 
poorest people in the world--and the unhealthiest. The Global water supply and sanitation 
assessment 2000 report shows that in the 16 countries of the Region covered by the 
assessment, representing 96.6% of the population of the Region, 29.5% of the population had 
no access to secure water sources and 40% had no access to sanitation facilities; these figures 
represent 139 and 188 million people, respectively [13]. 

Only four countries in the Region report absence or near-absence of waterborne diseases 
(Bahrain, Cyprus, Kuwait and Saudi Arabia). In Djibouti and Pakistan, waterborne diseases 
are major killers, and in 1997, Pakistan reported an outbreak of hepatitis attributed to 
drinking-water [14]. Problems include weak drinking-water quality surveillance and control 
systems and non-existent or inadequate national legislation and standards for enforcing water 
quality improvements. Drinking-water quality is of strategic importance due to its role in 
protecting health and reducing morbidity. 

In many countries of the Region, particularly in countries of the Gulf Cooperation 
Council (GCC), drinking-water is mainly a blend of desalinated water and groundwater. There 
is a need for assessing technical problems associated with water quality at the different stages 
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of the desalination processes and with distribution and consumption of water with very low 
mineral content. Assessments are also needed of the vulnerability of desalination facilities to 
accidental pollution and other emergencies. In addition, water supply is intermittent in many 
countries and constitutes a potential hazard to both the integrity of the water distribution 
network and the quality of the water distributed. 

In Vision 21, an initiative of the Water Supply and Sanitation Collaborative Council 
with the goal of worldwide sustainable water supply and sanitary services in the year 2025, a 
number of long-range targets have been suggested that can be adopted by countries, taking 
into account their current situation and pace of development [14]. Each country is encouraged 
to set its own overall targets along these lines, as well as to set intermediate targets. Suggested 
targets are as follows. 

By 2015 

• Universal public awareness of hygiene 
• Percentage of people who lack adequate sanitation halved 
• Percentage of people who lack safe water halved 
• 80% of all primary school children educated about hygiene 
• All schools equipped with facilities for sanitation and hand washing 
• Diarrhoeal disease incidence reduced by 50% 

By 2025 

• Good hygiene practices universally applied 
• Adequate sanitation for all 
• Safe water for all 
• All primary schoolchildren educated about hygiene 
• Diarrhoeal disease incidence reduced by 80% 

A framework for action is now needed to ensure that countries of the Region can indeed 
achieve the goal of universal service. As countries and municipalities seek to implement these 
strategies for improving water and sanitation services and hygiene practices, collaboration 
must be strengthened between the national health and environment sectors. 

2.3.3 Water pollution 

At least 11 countries (Bahrain, Cyprus, Jordan, Kuwait, Libyan Arab Jamahiriya, Oman, 
Palestine, Qatar, Saudi Arabia, United Arab Emirates and Republic of Yemen) are already 
consuming more than 100% of their renewable water resources. In addition, a large portion of 
water resources of some countries, notably Egypt and the Syrian Arab Republic, come from 
outside their territory [4]. 

In some countries, groundwater overpumping has resulted in severe marine intrusion 
(Cyprus, Lebanon, Morocco and United Arab Emirates). Groundwater pollution is reported as 
a major problem in Cyprus (where the source of concern is mainly nitrates), Oman and 
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Republic of Yemen. Resource protection is difficult due to problems ranging from lack of 
financial resources to poor law enforcement. 

Surface water pollution is a widespread problem in the Region, particularly in Egypt, 
Lebanon and Morocco; however, the problem is poorly documented and has not been 
addressed in depth. Mitigation measures are rarely defined in an integrated manner and 
conjunctive use of groundwater and surface water resources is practised on a rational basis in 
only few countries. 

Land-based pollution of the marine environment from industrial sources, human 
settlements and agricultural run-off is a source of concern, notably in relation to the 
contamination of seafood and fouling of recreational waters, and in countries where 
desalination plants for potable water supplies are located. Several collective actions have been 
taken, such as formation of the Mediterranean Action Plan (MED-POL) and the establishment 
of the Regional Organization for the Protection of the Marine Environment (ROPME) and the 
Red Sea and Gulf of Aden Environment Programme (PERSGA). In fact, ROPME was 
instrumental in investigating with various partners the extent and environmental effects of oil 
spills that occurred from the destruction of the Nowruz oil field in the Islamic Republic of 
Iran in 1983-1984 from the destruction of oil facilities and ships during the Gulf War [15]. 

2.3.4 Wastewater reuse 

One of the most sensitive issues in the Region is access to water resources. Water 
demand in the Region is growing fast and water availability is decreasing to crisis levels. 
Water demand management, regional cooperation and use of non-conventional water 
resources such as rainwater, desalinated water and grey water and treated wastewater are 
necessary elements in addressing this very serious problem. 

The reuse of wastewater in agriculture, particularly for the development of green belts 
and recreational areas, is practised to varying degrees to alleviate water shortages. However, 
in many cases, raw or inadequately treated sewage is used for irrigation in an unregulated 
manner. Such practices can affect the health of agricultural workers and lead to contaminated 
foodstuffs which expose consumers to health risks, particularly parasitic diseases. Significant 
occurrence of disease is associated with wastewater irrigation and is caused by pathogens, 
particularly helminths, that are neither detected by conventional microbiological monitoring 
of effluent quality nor removed completely by conventional wastewater treatment processes. 
Moreover, intestinal parasitic diseases are widespread and endemic in most of the countries of 
the Region. In Morocco, for instance, a study of the prevalence of intestinal helminthic 
infections caused by five parasites (Ascaris lumbricoides, Trichuris trichiura, Enterobius 
vermicularis, Hymenolepis nana and Taenia saginata) in the areas where wastewater is used 
for irrigation showed that 30.8% of the children were infected with helminthic parasites, as 
compared to only 5.6% among children living in the control areas [16]. 
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Solid waste is one of the most pressing environmental problems in the Region. In many 
countries, particularly in the secondary cities, there are serious shortcomings in the collection, 
transportation and disposal of garbage. The countries of the Region with large populations and 
high population densities in urban areas have the most serious problems; uncollected garbage 
and solid wastes dumped near main roads are common features in these areas. In some 
countries, housing may be situated in the midst of solid waste disposal sites. The 
indiscriminate burning of solid waste is also reported as a major problem in certain countries 
of the Region (Egypt, Islamic Republic of Iran and Oman) [4]. 

Uncollected wastes may block drains during rain storms and disrupt public services. 
Rodents are usually abundant in cities with poor collection and disposal systems. An area 
which has been neglected until recently is health care waste management. Disposal of medical 
wastes mixed with municipal solid waste has been reported in some areas of Egypt, Islamic 
Republic of Iran, Jordan, Lebanon, Oman, Sudan and Syrian Arab Republic. In recent years, 
however, health care waste management has started to receive the necessary attention. 

Scavengers in the solid waste disposal sites are at high health risk, particularly where 
health care wastes, including untreated sharps, are included in the municipal wastes. In 
addition, in compost plants in some municipalities, compostable and non-compostable 
materials are separated manually. In these cases the labourers who separate the wastes often 
do not wear gloves or protective clothing and hence are at risk. 

2.5 Depleted uranium 

Depleted uranium (DU) is a by-product of the enrichment of uranium for military and 
civil uses, particularly power generation. DU is mainly used as counterweight in airplanes and 
boats, as a shield against gamma radiation and in military applications (heavy tank armour 
and armour piercing ammunitions). Individuals and populations may be exposed to uranium 
through inhalation, ingestion and dermal sorption or injury (e.g. shrapnel). DU poses 
considerably less radiological hazard than enriched uranium or naturally occurring uranium. 
Conversely, the chemical and toxicological properties of all uranium isotopes are the same. 

In 1994 the Iraqi Society for Environment Protection and Improvement organized an 
international symposium on post war environmental problems in Iraq. A document issued by 
this symposium states that large areas of the Basrah Province were contaminated with 
radioactive material, namely DU and reports the appearance of many cases of unidentified 
diseases, in addition to the large number of people killed and wounded due to the immediate 
effect of the use of these weapons [17]. 
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Box 1. Exploring health effects of depleted uranium in Iraq 

When the use of depleted uranium (DU) for civil and military purposes became apparent. WHO 
conducted a review of the health effects of exposure to DU and published a monograph which 
identified the main health effects of DU exposure as being due to short-term chemical toxicity of the 
kidney or long-term radiation effects. It concluded that for health effects to be detected. substantial 
quantities of DU would need to be ingested. inhaled or passed through wounds in the skin [18]. 

In December 1995. a WHO Consultant mission to Iraq investigated the reported increase in 
leukaemia in southern Iraq. However. because of uncertainties linked to reporting of cancer cases, 
nothing could be concluded about the reality of this increase. Regarding the assessment of the 
reported relation between childhood leukaemia and contamination by DU in the province of Basrah, 
the Consultant report concluded that this task would have to be complemented by external 
independent validation of the findings. 

Since 1995. contacts are continuing between WHO and Iraq to explore possible health effect of the 
use of depleted uranium during the Gulf War and to strengthen the health system within the country 
to cope with the assessment of health risks. including environmental health risks. with particular 
emphasis on the strengthening of the cancer registry. 

In January 2001. the Minister of Foreign Affairs in Iraq requested WHO to undertake necessary 
steps to evaluate the environmental and health effects of the use of depleted uranium in Iraq. 

In April 2001. Iraqi health officials and scientists discussed in Geneva with WHO technical staff. the 
scientific and public health base for suspected increases in various forms of cancer. congenital 
malformations and renal diseases. These discussions culminated in a framework agreement between 
WHO and Iraq and set the scene for establishing specific projects that explore the areas of expressed 
concern. In August 2001. WHO dispatched a six-member technical mission. whose objective was to 
explore with the Iraqi colleagues details for such projects. Four project proposals were suggested by 
the Iraqi health officials: 

• health surveillance of cancers 
• health surveillance of congenital malformations and renal diseases 
• studies to explore health effects of environmental risk factors. including depleted uranium 
• implementation plan for cancer control. 

These proposals have been finalized by WHO and sent to Ministry of Health of Iraq for 
endorsement. Once the projects are approved by the Government of Iraq, WHO will have to 
formulate a joint plan of action for implementation. Additional funding will be sought. on the 
initiative of Iraq. to supplement the resources available from WHO's regular country budget. which 
is allocated to the ongoing programme of cooperation between WHO and Iraq. 

Collaborative studies undertaken to explore health effects of exposure to depleted uranium will 
consider a number of hypotheses. including but not limited to exposures to various environmental 
risk factors. The studies need to be rigorously designed and executed to be able to withstand peer
review. and will employ transparency in methodology and data sources used and comply with 
ethical standards of research conduct. 
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2.6 Emerging environmental health hazards 

2.6.1 Climate change 

The United Nations Framework Convention on Climate Change defines climate 
variability and climate change as follows [19]: 

• Natural climate variability refers to spontaneous oscillations and departures from 
average values of climatic parameters. 

• Climate change is "a change of climate which is attributed directly or indirectly to 
human activity that alters the composition of the global atmosphere and which is in 
addition to natural climate variability observed over comparable time periods". The 
natural greenhouse effect is enhanced by the release in the atmosphere of different gases 
and aerosols able to absorb and re-emit infrared radiation. 

The Intergovernmental Panel on Climate Change (IPCC), sponsored by UNEP and the 
World Meteorological Organization (WMO), released in 2001 its Third assessment report, 
which constitutes a synthesis of current state of knowledge on climate change [20]. The main 
conclusions of the report were that the climate system had "demonstrably changed" since the 
pre-industrial era, and that there was stronger evidence that most of the warming observed 
during the last 50 years was attributable to human activities. The decade of the 1990s was 
likely the warmest since instrumental records began being kept. New projections of future 
global climatic patterns point to an increase in average surface temperature in the range of 
1.4°C-5.8°C for the period 1990-2100, a warming very likely to be without precedent during 
at least the last 10 000 years, based on paleoclimate data. A sea level rise of 0.09---D.88m was 
predicted for the same period. Climate change is expected to increase the natural climate 
variability. 

A 1996 WHOIWMO/UNEP report on climate change emphasized that adverse effects 
are likely to outweigh all possible beneficial outcomes, and that climate change is projected to 
increase threats to human health, particularly in lower income groups and predominantly in 
tropical and subtropical countries [21]. Such threats include the following: 

• Infectious disease, both vector-borne and non vector-borne 
• Direct effects on human health: temperature-related morbidity/mortality; heat stress 
• Indirect effects on human health 

Food production and nutritional health 
Fresh water quality and quantity 
Air pollution and allergens 
Extreme weather events and rising sea level 
Social and demographic dislocations. 

Climate change can affect the incidence of vector-borne disease. Higher temperatures 
speed the rate at which pathogens inside insect vectors reproduce and mature. Moreover, 
climate shift can induce important changes in the geographic distribution of some vector 
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organisms and alter the seasonal and spatial range of the related diseases. Ecological 
disruptions brought about by climate change may impair the naturally-occuring pest control 
mechanism, a component of well-balanced ecosystems. In some zones, an increase in 
temperature of several degrees Celsius could increase the transmission potential sufficiently to 
allow for seasonal epidemics in areas which were previously disease-free or to require more 
intensive vector control activities than those conducted by existing programmes. Emerging 
diseases such as Hantavirus pulmonary syndrome are related to the ecological dynamics of 
local rodent populations that are highly sensitive to climatic conditions. Changes in humidity 
and temperature may determine tick abundance and incidence of Lyme disease. In temperate 
countries, a pattern of warmer, wetter winters followed by dryer summers may result in higher 
incidence of vector-borne encephalitis. 

Climate change may bring about a higher incidence of heat stress. It may also impair air 
quality, primarily through increases in ground-level ozone pollution in heavily populated 
urban areas and through higher airborne concentrations of various pollens and spores with a 
possible impact on allergic disorders. Patients with chronic cardiovascular and respiratory 
disease would be particularly at risk. 

Drinking-water supply may also be threatened by extreme climatic events, floods or 
drought. Cholera epidemiology is related to aquatic ecosystems dynamics, which are sensitive 
to climate change; warmer waters result in a proliferation of plankton and algal blooms. The 
cholera pathogen may then reappear in an infectious state. A rise in ocean temperatures also 
stimulates growth of toxic algae, or "red tides" that may cause food poisoning when 
consumed by fish and shellfish which are eaten by people. 

Dealing with climate change has become part of the challenge of sustainable 
development. Development of a common "climate agenda" has been evolving, supported by 
agencies such as UNEP, WMO, WHO, UNESCO and its Intergovernmental Oceanographic 
Commission (10C), Food and Agriculture Organization of the United Nations (FAO) and the 
International Council of Scientific Unions (ICSU). 

Climate change represents a particularly difficult challenge for policy-making. Existing 
uncertainties concerning climate change itself, as well as ongoing social, demographic and 
technical changes that may influence human vulnerability, are compounded by additional 
uncertainties in forecasting the health impacts of climate change and the role of 
acclimatization. These implications may be potentially very large. 

Ministries of health will be required to deal with possible health effects of climate 
change. Planning should take into account the following considerations: 

• Countries that are Parties to the UN Framework Convention on Climate Change are 
required to undertake "national communication" which can include assessment of 
potential impact of climate change. However, this is done usually without collaborating 
with health authorities. 
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• Coping with the human health implications of climate change calls for the adoption of 
public health policies to address potential health effects; often such policies would be 
necessary anyway to deal with current natural climate variability. 

2.6.2 Electromagnetic fields 

Electromagnetic fields are generated from many sources essential to commumtIes, 
industry and commerce, such as high-voltage power lines, radar, radio and television 
broadcast towers, cellular telephones and base transmitters, and microwave equipment. 

Concern has been expressed about the potential health risks associated with 
electromagnetic fields since the 1970s; suspected effects range from change in behaviour, 
childhood leukaemia and other forms of cancer, to Parkinson and Alzheimer diseases. Unlike 
ionizing radiation, which has enough energy to breaking chemical bonds (and thus can 
damage living cells), low frequency electromagnetic radiation (0-300 GHz) has insufficient 
energy to ionize atoms or fragments of molecules, but may interact with a biological system 
in a number of other ways such as by inducing small changes of voltage and electrical current 
within the human body. 

Many epidemiological investigations and laboratory studies have been conducted into 
the potential adverse health effects of exposure to electromagnetic fields. A number of studies 
had been published on the health effects of electromagnetic fields, and expert groups and 
panels have been established to review and evaluate the available data. So far, such efforts 
have not provided firm evidence to prove or disprove a causal association between exposure 
to electromagnetic fields and health outcome [22,23]. 

Given the potentially tremendous public health importance of the issue, as well as the 
immense economic implications of the control measures that would need to be taken if 
adverse health effects were proven, WHO initiated the International Electromagnetic Field 
(EMF) Project in January 1996. The task of the project was to provide, among other things, 
independent scientific assessment of the health effects of exposure to electromagnetic fields 
up to 300 GHz, and to identify gaps in knowledge that require further research [24]. 

Many other important sources of environmental health hazards are known to exist in the 
Region, such as noise pollution, soil contamination, transboundary circulation of toxic 
chemicals and toxic wastes, injuries and death from accidents and occupational hazards. 

3. EXAMPLES OF HEALTH EFFECTS OF ENVIRONMENTAL CONDITIONS IN 
EMERGENCIES 

3.1 Overview 

Environmental conditions in emergencies, such as disasters or conflict, are degraded in 
two ways: through catastrophic natural or man-made events that markedly affect the 
environment, such as floods, drought, earthquakes, fire, use of chemical weapons and 



EMlRC49fTech.Disc.2 
Page 15 

industrial accidents; and through disruption of essential environmental health services, such as 
water supply and sanitation, solid waste and air quality management. 

Air pollution, for instance, is normally characterized by long-term build up, discrete 
effects and repeated or continual occurrence. In air pollution emergencies, however, such as 
Poza-Rica, Mexico (1950) and Bhopal, India (1977), the affects are immediate and often 
lethal. In 1991, fires in hundreds of Kuwaiti oil wells caused dramatic, visible effects on air 
quality at subregional level (15). 

In emergencies, wastewater treatment facilities may not be functional, and raw sewage 
may be reused or may pollute the environment. The disruption of water and power supply was 
widely witnessed during the invasion of the Palestinian tenitories in March-April 2002. In 
Iraq, wastewater collection and treatment facilities throughout the country were non
functional after the Gulf War due to partial destruction of pumping and treatment facilities, 
lack of spare parts and intermittent lack of electricity. 

Desalination facilities may be threatened in emergencies involving oil spills, such as 
those that occurred in the Islamic Republic of Iran, Iraq and Kuwait in the 1980s (16). In 
addition, all adverse effects associated with poor solid waste management are amplified in 
emergencies, when collection of solid waste is stopped or severely curtailed. 

3.2 Drought and floods 

Drought and subsequent famine account for about half of the victims of natural disasters 
[25). Drought-associated mortality is mainly caused by lack of food and worsening of pre
existing malnutrition, but mortality may also occur from a combination of heat stress and 
dehydration. Other effects of drought include excess time required for obtaining water, 
increased cost of pumping due to the falling level of aquifers and overall deterioration of 
water quality. Drought also has a major impact on transmission of infectious disease because 
less water is available for drinking and for personal hygiene. The incidence of diseases such 
as trachoma and scabies may increase, and people are more likely to drink unsafe water (12) 
Other possible health effects include increased risk of malaria and increased vulnerability to 
forest fires. 

The early health effects of floods include death through drowning and accidents such as 
falls, electrocution and landslides. People may lose their homes, in addition to sources of food 
and drinking-water. In warm countries, floodwaters can provide an ideal breeding ground for 
mosquitoes and increase the risk of diseases such as dengue, malaria and Rift Valley fever. 
They also displace rodent populations, which may cause human outbreaks of leptospirosis and 
Hantavirus infection. In addition, the mental distress of flooding may persist long after the 
floodwaters have receded (12). 
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Fires in forests and other vegetation produce gas and particle emissions that affect the 
composition of the atmosphere at local and global levels. Widespread pollutants include 
particulate matter, oxides of nitrogen, sulfur dioxide and carbon monoxide. Very small 
airborne particles (diameter less than 2.5 jUl1) are considered the most significant pollutants in 
terms of health effects. These particles have a very high probability of deposition in the lower 
respiratory tract, where they may lead to a range of health problems due to their physical or 
chemical nature. The use of vegetation fires for clearing land adds to rapid environmental 
changes and degradation; such practices are often a consequence of poverty. 

Because of their wide-ranging effects, vegetation fire events can evolve from a natural 
disaster into a more complex emergency due to population movements and effects on the 
economy and security of affected countries. The WHO Health guidelines for vegetation fire 
events [26] provide guidelines for implementing an early warning system to protect the public 
from the health effects of smoke and haze from vegetation fires and, therefore, help 
governments to cope with these recurring events. 

3.4 Industrial accidents 

Industrial accidents are increasing worldwide. In addition, massive quanttttes of 
hazardous materials are moved on roads, rail and pipelines each day. The impact of such 
events on the affected communities is enormous and the medical, psychological and economic 
burden is heavy. Health effects may be delayed for years, and then appear as subtle 
impairments of the neurological or immune systems. The environmental consequences may 
also last for many years and may include chemical contamination of aquifers, soil and the 
food chain. 

Serious industrial accidents have occurred in all regions of the world and are often 
linked to explosions [1]. The numbers of dead and injured in some industrial accidents that 
have occurred in the Region (Table 3) do not reflect the full health impact of these disasters, 
as the indirect effects, such as popUlation displacement, economic losses, stress and social 
upheaval in the community, may be of even greater magnitude. 

Table 3. Serious* industrial accidents in the Region 1970-1992 [1] 

Year Country Place Origin of accident Product(s) Number of Number 
involved deaths of injured 

1979 Pakistan Rawalpindi Explosion Fireworks 30 100 
1980 Islamic Deh-Bos Org Fire, explosion Dynamite 80 45 

Republic of Iran 
1983 Egypt Nile River Explosion Liquid 317 44 

(transport) petroleum gas 
1984 Pakistan Ghari Dhoda Pipeline explosion Natural gas 60 NA 
1988 Pakistan Islamabad EXl'losion (storage) EXE:losives 100 3000 
* 50 or more deaths or 100 or more injured, exclusive of accidents at sea 
NA: Information not available 
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Specific adaptations of existing disaster prevention and emergency management tools 
are required to deal with hazardous materials, specific areas at risk, vulnerable populations 
and adverse public health consequences. 

3.5 Chemical weapons 

A chemical weapon is a substance that is intended for use in military and non-military 
operations to kill, seriously injure or otherwise incapacitate people, or to harm or destroy their 
habitat or economy. Chemical weapons pose a special threat to civilian populations due to 
their often indiscriminate nature. Their use results in air, soil, water and food pollution and 
may cause lasting change in the environment. 

For medical purposes, chemical weapons are classified according to their effects: nerve 
agents, lung gases, systemic or blood agents, vesicants, sensory irritants (riot control), 
psychotropic agents and anti-vegetation agents. They are also classified according to the 
degree of effect: harassing (causing discomfort), incapacitating (rendering the victim unable 
to function or move) or lethal. Chemical agents are considered persistent when they remain in 
the area for long periods of time (weeks). 

Chemical agents may be inhaled, absorbed through the skin or ingested (e.g. through 
contaminated food or water). Local damage to the skin may facilitate absorption. The 
respiratory system is affected by inhalation. The eyes are particularly sensitive to chemical 
agents and may develop symptoms very quickly. Systemic poisoning may result from 
inhalation, dermal exposure and ingestion, but the onset of symptoms is generally delayed in 
the case of ingestion. Psychological stress may itself mimic some of the effects of chemical 
weapons. Table 4 lists dates and locations where chemical weapons have been used since 
World War 1, including several locations in the Eastern Mediterranean Region. 

Table 4. Verified instances of hostile use of toxic and infective agents after World War 1 

Period 

1919 
1923-26 
1935-40 
1937-45 

1963-{\7 

1965-75 
1983-88 

1984 
1994-95 

Source: Extracted from [27,28J 

Agent 
Mustard gas 

Mustard gas 
Mustard gas 
Mustard gas 
Lewsite 
Diphenylcyanoarsine 
Yersinia pestis 
Agent CN (1 chloroacetophenome) 
Mustard gas 
Phosgene 
Agent CS (2 chlorobenzylidene malononitrile) 
AgentCS 
Mustard gas 
Agent GA (Tabun) 
Agent GB (Sarin) 
Salmonella enterica typhimurium 
Sarin 

Location of use 
North Russia 

Morocco 
Ethiopia 
China 

Republic of Yemen 

Vietnam 
Islamic Republic of Irani 
Iraq 

USA 
Japan 
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As of June 2002, 14 countries of the Region were Member States of the Organisation 
for the Prohibition of Chemical Weapons (OPCW) [29]. In the event that a Member State 
requests assistance, the OPCW will mobilize a response system consisting of an Advanced 
Coordination and Assessment Team (ACAT) that can arrive within hours to assess 
requirements and mobilize international assistance measures. Assistance provided may 
include investigative actions, medical personnel and supplies, or specialized functions such as 
chemical weapons detection and decontamination units. Resources can also be made available 
to non-Member States upon approval by the UN Secretary-General. Member States of WHO 
may request support by contacting the country or Regional Office. 

3.6 Radiation accidents 

The exposure of human beings to ionizing radiation from high-energy cosmic rays and 
radioactive nuclides that originate in the earth's crust is a continuing and inescapable feature 
of life on earth. Mineral processing and use, such as production and use of fertilizer, and fossil 
fuel combustion enhance exposure to natural radiation. 

Over the last century, the application of ionizing radiation in medicine has become 
widely established for diagnosis and therapy, bringing overwhelming benefits to patients with 
proper use. However, according to the United Nations Scientific Committee on the Effects of 
Atomic Radiation, medical applications also represent the largest man-made source of 
radiation exposure for the global population. 

Though rare, radiation accidents, particularly nuclear accidents, have many medical, 
administrative, legal, social and psychological implications. In September 1987, a widespread 
contamination occurred with caesium 137 in Goiania city, Brazil following the breach of a 
canister containing radioactive material from an abandoned radiotherapy machine. Sixteen 
days elapsed between the breach and the discovery of the accident, resulting in extensive 
exposures among the population of the city. 

The most serious nuclear accident to date occurred in April 1986 in one of the four 
reactors of the Chernobyl nuclear power station in Ukraine, releasing large amounts of 
radioactive material over vast areas of Belarus, Ukraine and the Russian Federation. Nuclear 
power generation raises the spectre of danger from a nuclear accident and means that even 
countries of regions far from nuclear power stations need effective radiation protection 
programmes. 

For the promotion of radiation emergency medical preparedness and for practical 
assistance and advice to countries in the case of overexposure from any source of radiation, 
WHO has established the Radiation Emergency Medical Preparedness and Assistance 
Network (REMPAN). The network consists of 16 WHO collaborating centres located in 
specialized radiological institutions in Argentina, Armenia, Australia, Brazil, France, 
Germany, Japan, Russian Federation, United Kingdom and the United States of America. 
Activities within REMPAN are aimed at strengthening radiation emergency medical 
preparedness and assistance in order to treat and monitor acutely exposed individuals and 
improving public health awareness to mitigate the long-term effects of exposure to low and 
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protracted doses that might accrue in the population living in the affected areas. This can 
involve giving advice on protecting public health, e.g. iodine prophylactics, psychosocial 
risks. 

3.7 Environmental health in refugee camps 

The problem of caring for refugees is being faced by many countries of the Eastern 
Mediterranean Region. It is estimated that there are more than 8 million refugees throughout 
several countries of the Region [30]. In some of these countries, camps for refugees and 
displaced people started as temporary settlements but have continued to exist as semi
permanent communities, causing pressure on the host government to maintain as healthy an 
environment as possible. 

In collaboration with UNEP and UNRWA, the Regional Centre for Environmental 
Health Activities (CEHA) has worked to develop the capacity of agencies responsible for 
improving environmental health conditions in the Palestinian refugee camps in Jordan, 
Lebanon, Syrian Arab Republic, West Bank and the Gaza Strip, and in documenting this 
experience to be used in similar situations in the Region. 

4. FROM HEALTH RISK TO POLICY 

4.1 Background 

Three scales of environment are relevant for affected population groups: the immediate 
environment, such as the urban or rural household, workplace or neighbourhood; the local 
environment, such as an urban area, where particular concern is with communal management 
of environmental health facilities, urban energy use and transport systems; and the broader 
environment. Planning for the protection of human health from potential effects of global 
environmental threats will require better understanding of disease at all these scales, including 
transmission mechanisms and vulnerability of populations. It will also require collective 
action at regional level to formulate solutions to environmental health problems. 

As a follow-up to a 1987 report of the Commission on Environment and Development, 
in 1988 the Regional Office supported a conference on development, the environment and 
health in Amman, Jordan, in order to exchange experiences and discuss the problems affecting 
the environment and public health in the Region. One of the recommendations of this 
conference called for ensuring that health is included as an integral part of the sustainable 
development process. 

In line with the principles contained in Agenda 21, endorsed and adopted by the 1992 
United Nations Conference on Environment and Development (the "Earth Summit"), and in 
the WHO Global Strategy on Health and Environment, the Regional Office developed a 
regional strategy for health and environment in 1993. Based on the experience of the countries 
in the Region, the Regional Strategy describes 19 specific environmental health problems 
grouped according to priority. The strategy was adopted by the 40th Session of the Regional 
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Committee for the Eastern Mediterranean in 1993, which urged Member States to implement 
it. Accordingly, Member States were requested to prepare national strategies and plans of 
action for health and environment. 

4.2 The Beirut Declaration on Action for a Healthy Environment 

In 1995 a second conference on health, environment and development was held in 
Beirut, Lebanon, to examine the progress made in environmental health planning in relation to 
sustainable development. In the resulting Beirut Declaration on Action for a Healthy 
Environment adopted at this conference, countries of the Region recognized the following as 
shared goals: 

• To promote development and improve, promote and protect health and the environment, 
and to eradicate poverty; and 

• To improve living and health conditions of the present generation, ensure that the 
carrying capacity of nature is not exceeded and safeguard the right of future generations 
to a satisfying and productive life. 

In addition to providing political support for implementation of the regional strategy, the 
Beirut Declaration reinforces the priority health and environment needs in the Region and 
underscores the importance of collaboration on environmental health risk assessment, greater 
participation by the public, education on health and environment, development of health and 
environment information systems and coordination. In addition, countries committed their 
respective health and environment departments to developing national plans of action for 
health and environment, jointly, not later than 1999. 

4.3 Plan of action for health and environment in the Eastern Mediterranean Region 

Based on available information, existing problems, priorities and needs were carefully 
considered in preparing the WHO plan of action for health and environment in the Eastern 
Mediterranean Region. The main guiding principles considered in preparing the plan were: 

• Intersectoral collaboration to address environmental health problems 
• Integrated action and holistic approach 
• Involvement of women 
• Protection of children 
• Practical solutions to environmental health problems 
• Prioritization of actions 
• Collaboration with other programmes 
• Coordination of financial resources 
• Involvement of other sectors for programme delivery. 

The plan of action was presented to the Ministerial Conference on Health, Environment 
and Development held in Damascus, Syrian Arab Republic in December 1997, which fully 
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endorsed the plan and recommended that EMRO take account of the plan in its programme 
and budget for the next two to three biennia. 

The plan of action addresses only the activIties of EMRO and not the national 
programmes. Another feature of the plan is to focus on a limited number of actions. Ideally, 
for a given Member State, only 2 or 3 specific actions would be included in the country 
collaborative programme with WHO during any given biennium, in order for those actions to 
reach a "critical mass" capable of achieving the intended outcome. 

The implementation of national strategies and plans of action for health and 
environment as well as the related WHO plan of action rely on many components that are 
similar across all countries and that in some instances are of regional nature. The most 
important of these are as follows. 

a) Political leadership 

Visible and active cooperation among the countries of the Region is a necessary 
ingredient for improving environmental health. A good start has been made through the 
ministerial meetings on health and environment, which have served to solidify cooperation 
between the health and environment sectors and have given impetus to new country 
initiati ves. 

b) Linkage with the basic development needs approach 

Despite the progress achieved in health worldwide through the implementation of the 
health-for-all strategy, monitoring has highlighted large gaps in health status both between 
and within countries. Situation analyses conducted in the Region have indicated that these 
gaps are principally due to insufficient attention given to the social dimension of health. 
Consequently, in 1987 the Regional Office launched the Basic Development Needs (BDN) 
initiative, which can be defined as a process of integrated socioeconomic development, based 
on self-reliance and self-management by organized communities supported through 
coordinated intersectoral action. 

First launched in Somalia, the BDN approach is now being promoted in most of the 
countries of the Region, starting in selected model areas in order to create experience for 
subsequent replication in other areas. Expansion occurs mainly through cooperation among 
villagers, as demonstrated, for example, in Egypt, Jordan, Pakistan, Somalia and Republic of 
Yemen. 

In most cases basic needs include safe water, shelter and safe food, which are also 
essential ingredients of environmental health. When the nature of the planned environmental 
health activities permits, adequate linkages with ongoing BDN activities need to be 
established at local level to take advantage of the robustness of the BDN approach. 
Organizing the community, building its capacity and enhancing its self-reliance and self
management should be the basis on which such environmental health activities are built. 
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c) Environmental health impact assessment 

Periodic country level assessments of the status of and trends in the environmental heath 
situation are crucial for raising public awareness, obtaining political support and conducting 
programme planning. This effort is already under way in many countries as part of their 
national health and environment plans of action. 

Environmental health impact assessment is a combination of procedures, methods and 
tools by which a policy, programme or project may be judged as to its potential effects on the 
health of a popUlation, and the distribution of these effects within the population [31). 
Environmental health impact assessment (EHIA) can be carried out after, during or before the 
implementation of a development proposal, referred to respectively as retrospective, 
concurrent or prospective EHIA. As it is conducted after implementation, retrospective 
assessment is only evaluative in nature; nevertheless, it is useful for monitoring purposes. 
Concurrent impact assessment, which assesses the impacts on health in parallel with the 
implementation of a proposal, is useful where impacts on health are anticipated, but their 
nature and magnitude are uncertain. Prospective EHIA precedes implementation of a proposal 
and therefore, has elements of both evaluation and planning, which makes it better suited for 
policy-making and decision-making purposes. 

The improvement of the environmental health situation requires that EHIA be an 
integral part of all new development activities to ensure that such developments (industrial, 
agricultural, water, urbanization, etc.) minimize potential adverse effects on health and 
environment. While the use of EHIA has been accepted in a few countries, such practices are 
not yet common in many countries. There is a need for raising awareness about EHIA and 
supporting governments in instituting EHIA procedures as an integral part of the development 
process. 

In countries where environmental impact assessment (EIA) is already part of the 
development process, the task at hand is to incorporate health considerations therein. It is 
most crucial to analyse health implications of environmental impacts, which is rarely done in 
EIAs. Normally a range of environmental hazards is looked at in a functioning EIA system, 
but those hazards are not analysed to the point where it is possible to determine their health 
impacts. 

The process of environmental impact assessment involves a set of procedural stages, i.e. 
screening, scoping, analysis and evaluation of impacts, consultations, review of documents, 
decision-making and, sometimes, monitoring. Therefore, in incorporating EHIA into the EIA 
system, it is important to involve health stakeholders at every stage of the process. 

In parallel with the ongoing preparation of the WHO regional guidelines for 
environmental impact assessment by EMRO and CEHA, many countries of the Region are 
considering preparation of their own national guidelines on the subject to supplement any 
environmental impact assessment in use in the country. 
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In order to capture the known linkages between health and environmental pollution, a 
set of environmental health indicators must be developed and used for decision-making. 
However, the critical issue in the development of such indicators is not identifying which 
indicators are desirable or useful but rather ascertaining whether collection of the required 
data is feasible and whether the reporting system can yield an adequate set of reliable data. 

d) Economic instruments 

The achievement of improvements in environmental health, such as increasing access to 
water and sanitation or implementing pollution control measures, is tied very closely to the 
costs involved, potential for cost recovery and benefits to be gained. This means that the 
activities which the health sector (or other sectors) conducts to improve the environment must 
be fully integrated with the economic side of the operations. There are many economic 
instruments which can be used to promote/support environmental health initiatives, such as 
the "polluter pays" principle, cost subsidies, economic incentives and penalties for non
compliance. 

The World Bank has conducted a review of cost-effectiveness of interventions to 
improve environmental health to assist in formulating its new environmental strategy [32]. 
The review provided the following estimates of the costs per DALY saved for various 
interventions: 

• Water connections in rural areas: US$ 5 per DALY 
• Hygiene behaviour change: US$ 20 per DALY 
• Malaria Control: US$ 35-75 per DALY 
• Improved stoves (indoor air): US$ 50-100 per DALY 
• Use of kerosene and LPG stoves in rural areas: US$ 150-200 per DALY 
• Improved quality of urban air: large variations, from negative costs (electronic ignition 

systems in two-stroke vehicles) to US$ 70 000 per DALY and more for some pollution 
control measures, with most measures costing over US$ 1000 per DALY. 

The World Development Report 1993 suggests that health sector interventions up to 
US$ 150 per DALY saved can be considered cost-effective [33]. 

Although it appears there are large variations in the cost-effectiveness of various 
interventions and careful interpretation and further discussion are certainly required, these 
findings suggest that measures to mitigate traditional health hazards (i.e. poor sanitation, 
indoor air pollution and disease vectors) that tend to be predominant in developing countries 
are more cost-effective than many of the measures to reduce modern risks (i.e. urban air 
pollution). This also means that basic environmental measures are cost-effective. It has been 
demonstrated, for instance, that the incidence of diarrhoeal disease could be reduced by 26% 
in the presence of improved water and basic hygiene and sanitation [12]. 
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Despite some progress in reducing mortality attributable to environmental causes in 
certain countries of the Region, sustained and amplified efforts are needed. The global 
situation remains far from satisfactory. Populations in the Region continue to be exposed to 
traditional environmental health risks related to poverty and lack of development while at the 
same time they are increasingly exposed to modem environmental risks. There are also risks 
to future generations due to the unsustainable consumption and production patterns. Air 
pollution, principally due to traffic emissions, is a source of concern in large cities. 
Contamination of water supply and of food causes a large number of deaths from diarrhoeal 
diseases. Large quantities of unwanted and obsolete pesticides are accumulating in some 
Member States, and proper chemical managements is being implemented only in a few 
countries. Systems of solid waste disposal are unsatisfactory, particularly in secondary cities. 
Shortages of housing and sub-standard shelter are widespread, and indoor air pollution is a 
very serious issue. The environmental health deficit in the Region is quite evident; 29.5% of 
the population has no access to improved water sources and 40% has no access to sanitation 
facilities. 

Practical initiatives are being taken and innovative solutions implemented in many 
countries, but sustained efforts are needed in many different directions. Moreover, the 
determinants of health and disease, as well as the solutions, lie outside the direct control of the 
health sector, in sectors concerned with environment, water and sanitation, waste 
management, industry, mining, tourism, etc. 

Environmental health issues have been the focus of increasing concern in recent years, 
particularly after the Earth Summit and subsequent developments, including the adoption of 
the global and regional strategies for health and environment and of the Beirut Declaration on 
Action for a Healthy Environment. This has resulted in the fact that a large number of 
countries have prepared, or are in the process of preparing, national strategies and plans of 
action for health and environment. In addition, some countries are developing national 
guidelines for environmental health impact assessment. 

There is a need for renewed overall health and environment strategies, together with 
national and local strategies to reduce adverse health effects of environmental conditions. 
Harmonization is essential to avoid the risk of conflicting sectoral strategies. Such an 
endeavour is made possible by principles shared between the environment and the health 
sectors. Two such principles highlighted in the Beirut Declaration on Action for a Healthy 
Environment are cooperative planning by the various levels of government, nongovernmental 
organizations, municipalities and other local communities; and strengthening environmental 
health institutions to cope with the broad scope of tasks related to the complex relationship 
between the environment and health, including environmental health risk assessment and 
management. 

Shared agendas and plans of action can be formulated around the core functions of 
public health and environmental management. For this to occur, the health and environment 
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sectors must establish an alliance to develop joint activities and programmes that would be 
beneficial for both sectors. 

In this context, the health sector would receive support and collaboration from the 
environmental sector for functions such as: 

• advocacy for implementing preventive measures to protect public health in other sectors 
• conducting epidemiological surveillance of environment-related diseases 
• strengthening the community capacity to manage health and environmental interactions 
• advocacy for and implementation of environmental health impact and risk assessment. 

The environmental sector would receive support and collaboration from the health 
sector in matter related to: 

• establishing and operating environmental control programmes and services 
• incorporating health concerns as an integral part of the environmental impact 

assessment process 
• capacity-building to assess, prevent and control environmental hazards to health. 

Joint work should also concern developing norms, standards and legislation; 
determining research needs and carrying out collaborative research activities; and developing 
and implementing interagency emergency response capabilities. 

5. RECOMMENDATIONS 

To Member States 

I. Efforts should be made to strengthen the capacity of health sector to deliver basic health 
services aimed at preventing, controlling and treating diseases and reducing 
environmental health risks. 

2. The health and environment sectors should play key roles in documenting the health 
effects of environmental conditions and reflecting these in national policies and actions. 
Ministries of health should shape their environmental health units to respond to this 
need, and establish such units where they do not exist. 

3. The health and environment sectors should strengthen partnerships with each other and 
with other sectors to reduce health threats arising from poor environmental conditions, 
with particular focus on children. 

4. National health and development policies and strategies should take full account of 
water security and safety as a major component for sustainable development. 
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5. Policies should be focused on and involve people and communities, and people should 
be entrusted with responsibility for their health and environment through community
based initiatives. 

6. Objectives should be set for environmental health programmes, and a set of 
environmental health indicators should be devised and used for decision-making by 
ministries of health and other ministries. 

7. Countries should promote access to alternative, affordable energy sources in rural 
communities, particularly to reduce dependence on traditional fuel sources for cooking 
and heating, which affect the health of women and children. 

8. Efforts should be intensified to reduce health impacts resulting from outdoor aIr 
pollution, by: 

• Promoting efficient and affordable public transport 
• Supporting the phasing out of lead in gasoline 
• Encouraging adoption of healthy and environment-friendly lifestyles. 

9. Countries should encourage the development of centres of excellence for health risk 
assessment. 

10. Countries should conduct studies on environmental burden of disease to provide a 
sound basis for public health decision-making. 

To WHO 

II. The Regional Office should address modern environmental health hazards through 
emphasizing: 

• Conducting environmental health assessment 
• Promoting environmental health surveillance and epidemiology 
• Strengthening the environmental health aspect in health information systems (in 

addition to water supply and sanitation coverage) 
• Introducing environment health SUbjects, particularly heath risk assessment and 

management in the training curricula of health professional 
• Strengthening its environmental health activities. 

12. A regional capacity-building initiative should be launched to assess health and 
environment linkages and use the knowledge gained to create more effective national 
and regional policy responses to environmental threats to human health, with particular 
focus on children. 

13. A regional initiative should be launched to advocate and advise on suitable approaches 
and technologies for safe water, sanitation, waste management and water conservation 
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in rural and urban areas in the Region, taking into account country specific conditions 
and specific technology needs of women, and to seek international financial support. 

14. An Eastern Mediterranean Committee for Health and Environment (EMCHE) should be 
established. The Committee should serve as advisory group to the WHO Regional 
Director for the Regional Mediterranean and the Regional Directors of UNEP Regional 
Offices concerned. Membership would comprise: 

• 3 representatives of ministries of health, as designated by the Regional Committee for 
the Eastern Mediterranean 

• 3 representatives of ministries of environment 
• 2 representatives of UNEP 
• 2 representatives of EMRO 
• 1 representative from IDB 
• 1 representative of FAO 
• 1 representative of ESCWA 
• 1 representative of AGFUND 
• 1 representative of the League of Arab States. 

15. A Regional Ministerial Conference on Health and Environment should be convened as 
soon as possible and continue to be convened regularly. The purposes of the proposed 
Regional Ministerial Conference on Health and Environment will be: 

• Sharing information about national progress and lessons learned in the area of health 
and environment and progress in incorporating health and environmental dimensions 
into national policies and plans for development 

• Informing about progress on country and regional projects and programmes 
• Setting regional policies, priorities and programmes of work 
• Promoting the concepts and strategies for intersectoral action for environment and 

health 
• Following the work of the Eastern Mediterranean Committee for Health and 

Environment (EMCHE), evaluating its performance 
• Seeking financial support for the joint ministerial meetings 
• Establishing a fund and seeking financial and technical contributions for the activities of 

the Eastern Mediterranean Committee for Health and Environment. 
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