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Fig. 12.7. Interactions between climate change, stratospheric ozone depletion, air pollution and health effects

Source: McMichael, 1998 and WHO, 1998

Only a few countries, including Canada, the USA and some Latin American countries, have addressed human health effects within their national climate change impact assessments. Comparisons between countries or regions are difficult, as assessment methods differ from country to country (WHO, 2001). However, the major effects that climate change and stratospheric ozone depletion may have on human health are illustrated in figure 12.8 .

Figure 12.8 Major effects of climate change
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Though it is difficult to attribute recent floods or periods of excessive heat to climate change, experience from past events demonstrates their relevance for human health. The consequences of such events are discussed in the hazards chapter. Physical health effects from floods do not only occur immediately during or after the incidents (e.g. drowning), they also arise as a consequence of living in damp or dusty conditions, or they appear as communicable diseases, chest infections, coughs and colds, during weeks or months following flooding.

Drought and desertification can affect human health directly and indirectly, for example through changes in the areas of occurrence of infectious and respiratory diseases (Convention to Combat Desertification Secretariat, Newsletter, December 2000). Some of the complex relations between droughts and desertification and such effects are better documented than others.

An increase in ultraviolet solar radiation as a result of stratospheric ozone depletion (see chapter xx) is associated with a number of health effects (WHO, 2000). A 10 % decrease in stratospheric ozone is projected to cause an additional 300 000 non-melanoma skin cancers and 4 500 melanoma cases per year, worldwide (UNEP, 1994). For each 1 % decrease in stratospheric ozone, average annual percentage increase in the incidence of nonmelanoma skin cancer ranges from 1 % to 6 %, and for squamous cell carcinoma and basal cell carcinoma range from 1.5 – 2.5 %. Over the past two decades it has become clear that UVB exposure can impair specific and non-specific immune responses. Children are particularly vulnerable to the adverse health effects of stratospheric ozone depletion because of the long time period of exposure, and the length of time available for an adverse health effect to appear.

12.5 Transport

Transport is the dominant source of air pollution in urban areas with a large part of the urban population still being exposed to excesses in ambient quality levels for one or more of PM, NO2, benzene and ozone (EEA, 2000). Current levels of air pollutants, including PM, in Europe have a major impact on mortality (see section on Air Quality). Traffic-related air pollution is estimated to account, each year, for more than 25 000 new cases of chronic bronchitis in adults, more than 290 000 episodes of bronchitis in children, more than 0.5 million asthma attacks, and more than 16 million person-days of restricted activity  (Dora and Racciopi, 2001). 

Despite some improvements in recent years, traffic accidents still cause approximately 120 000 deaths and 2.5 million injuries per year in Europe (Dora and Raccioppi, 2001).  Figure 12.9 generally shows a decrease in mortality caused by road traffic accidents, probably due to a reduction in the severity of accidents, resulting from improvements in the safety of vehicles and road infrastructures and progress in the treatment of trauma. Although the death rate in the NIS has fallen considerably since 1991, it is still about 1.5 times higher than in the EU. In the EU, the death rate in the worst-performing country (Greece) is about four times that in the best-performing one (Sweden).
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The annual number of accidents causing injuries has been more constant, with a slightly increasing trend since 1993, possibly as a result of a reduction in the severity of accidents, consistent with the reduction in death rates (WHO, 2000 and Racioppi, 2002). 

Speeds and alcohol are the two major causes of road traffic accidents. A 1 mph reduction in average speed is linked with approximately a 5 % reduction of accidents and injuries of all severities. Alcohol is involved in about 15 – 20 % of traffic accidents in Europe (WHO, 2001). One in four deaths of young men in the age group 15 to 29 is related to alcohol, with crashes accounting for a large portion of these premature deaths. In parts of eastern Europe the figure is as high as one in three, as highlighted at the WHO European Ministerial Conference on Young People and Alcohol (Stockholm, 19 February 2001).

Pedestrians and cyclists are particularly vulnerable, accounting for about 20 % of those involved in serious road accidents in the European region. This appears to play a major role in discouraging cycling and walking as a transport mode, which is most regrettable since these modes are good for health. This stresses the desirability of providing appropriate and safe conditions for walking and cycling.

Noise from road traffic is the predominant source of human exposure to noise, except for people living near airports and railway lines. Around 65 % of the people in Europe, about 450 million, are exposed to noise levels leading to serious annoyance, speech interference and sleep disturbance (Dora and Racioppi, 2001). 

Other effects of traffic that may impact on human health include aggression and nervousness, reduced social life and constraints on child development.

12. 6 Chemicals

The trends in health effects from chemicals are difficult to gauge, although many papers on their potential hazards to human health have been published during recent decades. Knowledge on causative factors and the chemical pollutants that may contribute to human health effects, including the sensitive groups, is summarised in table 12.4 

Increased incidences of testicular cancer and breast cancer, as well as a decline in the quality of sperm have been observed in several countries. The causes of these trends are largely unknown; exposure to chemicals may be responsible (the endocrine disrupter hypothesis), but so may changes in lifestyle.

Table 12.4: Potential health effects attributed to chemicals

Health effect
Sensitive group
Main chemicals/pollutants



Cancer
Gender-related, elderly, adolescents (breast cancer), and children (leukaemia)
Asbestos, PAH, nitro‑PAH

Benzene, some metals, radon, natural toxins, dioxins, endocrine disrupters

Cardiovascular diseases
Especially elderly
Inhalable particles, carbon monoxide, arsenic, lead, cadmium, cobalt

Respiratory diseases
Children, asthmatics
Inhalable particles, sulphur dioxide, nitrogen dioxide, ozone, hydrocarbons, solvents, terpenes

Allergy and hypersensitivities
Children
Inhalable particles, ozone, nickel, 
chromium

Reproduction
Foetus, young
PCB, DIDT, dioxins, phthalates, lead, 
mercury

Nervous system disorders
Foetus, children
Methyl mercury, lead, manganese, aluminium, 
organic solvents, dioxins, PCB

Osteoporosis
Elderly
Lead, cadmium, aluminium, selenium, endocrine disrupters

Source: WHO, 2001

Pesticides are the most common cause of acute and sub-chronic poisoning. The main reason for this is not only the amount of pesticides used in comparison to other chemicals, but also their high toxicity, their use by non-professionals, and inappropriate storage. 

Scientific evidence and information concerning actual exposures to chemical substances and their possible health effects is lacking in most European countries. Lack of data for health impact assessment poses a big problem, table (3), WHO, 2001. Indeed, there has been little progress since Europe’s Environment: the Second Assessment (EEA, 1998). 
12.7 Wastes

Efficient disposal of wastes is one of the basic requirements for people’s well-being. Waste disposal (including collection, transport, treatment and final disposal) is therefore an important environmental health issue.

Generally speaking, waste disposal sites that are within 1 km of residential areas, gardening, agricultural activities, hospitals, schools, kindergartens or playgrounds may have an impact on human well-being and/or health. Groundwater abstraction within a radius of 2 km may also be considered a risk. Direct health consequences of waste disposal are, however, difficult to prove and therefore poorly illustrated.

In spite of many and extensive studies, a plausible link between chemical waste deposits and measurable illness has only been found at a minority of locations. The results of these epidemiological studies are seriously affected by many confounding factors, e.g. different lifestyles, smoking, diet, housing quality, or susceptibility of ethnic, gender or age-specific groups to particular medical conditions (Rushbrook, 2001).

Reported health effects from hazardous waste sites range from non-specific symptoms, such as headache, nausea, vomiting, stomach ache, fatigue and irritative symptoms, to specific conditions such as low birth weight, congenital defects and a constellation of neurobehavioural deficits (EEA and WHO, 2002) . A study on the risk of congenital anomalies near hazardous waste sites in Europe showed a 33 % increase in the risk of non-chromosomal anomalies (Dolk, 1998), and another study (Vrijheid, 2002) suggest a similar risk of increased chromosomal anomalies.

Healthcare waste, i.e. wastes from hospitals and medical practices, is composed of 2 fractions of which ‘non-risk’ healthcare waste typically represents 75 – 90 %. This fraction is comparable to municipal waste, while the remaining fraction, ‘hazardous’ or ‘risk’ healthcare waste includes all items that may have an elevated chemical, biological or physical risk to health. This fraction, which is divided into a number of categories (potentially infectious waste, pathological waste, used sharps, pharmaceutical waste, chemical waste, pressurised cylinders, and radioactive waste) is believed to have a much higher potential to cause ill health, Rushbrook, 2001.

There is very little quantitative data on the probability of pathogen transmission from most healthcare waste to medical and waste workers and none that demonstrates transmission to the general public.
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